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PREFACE 


This  report  Is  submitted  In  accordance  with  AR  1-26.  It  is  In 
three  parts.  Part  I,  a  general  evaluation,  Includes  my  thoughts  on 
organization,  combat  and  operational  support,  base  construction,  the 
LOG  program,  logistics,  personnel,  and  Vietnamlzatlon.  Part  I!  is 
a  historic  summary  of  the  more  significant  operations  and  accomplish¬ 
ments.  Part  ni  Is  an  evaluation  of  the  commerci'  ’  '  nstructlon  equip¬ 
ment  which  has  made  a  major 'contribution  to  the  jjJC  program. 

No  attempt  has  been  made  to  comment  on  all  aspects  of  the  broad 
spectrum  of  operations  conducted  by  the  Engineer  Command  during  the 
period  of  this  report.  My  remarks  are  addressed  primarily  to  points 
whlph  I  consider  need  additional  study j  or  which  I  believe  need  remedial 
action  to  take  advantage  of  the  combat  and  operational  lessons  learned 
In  Vietnam. 


CHARLES  C.  NOBLE 
Major  General,  US  Army 
Commanding 
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PART  I.  GENIAL  EVALUATION:  Observations  of  a  Commander 
MY  MISSIO;^  ^ 


My  mission  has  beenlo  advise  the  Deputy  Commanding  General,  US 
Army  Vmtnam,  on  engineer  matters}  to  command  the  US  Army  Engineer 
Command,  Vietnam;  and  to  ensure  optimum  utilization  of  Army  engineer 
resources  In  Vietnam.  Among  the  principal  objectives  of  the  Engineer 
Command  have  been  to  get  the  USARV  portion  of  the  lines  of  communication 
(LOC)  completed  to  a  high  standard  of  quality  and  as  soon  as  possible;  to 
help  the  ARVN  prepare  to  take  over  the  engineer  task  ’'across  the  board” 
upon' our  departure;  and  to  ready  US  Engineer  units  for  redeployment  as 
soon  as  they  could  possibly  be  released. 


ORGANIZATION 


Upon  my  arrival,  the  Engineer  Command  was  structured  Into  two 
Engineer  brigades,  six  groups,  23  battalions,  and  a  number  of  separate 
companies  and  detachments.  There  also  were  three  Engineer  District 
Headquarters,  reporting  directly  to  the  Engineer  Command,  and  responsible 
for  facilities  engineering  throughout  South  Vietnam,  except  In  the  Hue-Phu 
Bal-Da  Nang  area,  which  was  the  largest  US  Navy  public  works  district 
In  the  world.  On  1  July  1970,  after  very  short  notice,  the  Engineer  Command 
assumed  facilities  engineering  responsibility  over  this  excepted  area,  and 
assigned  It  to  the  Northern  Engineer  District.  The  concurrent  major  slash 
in  the  facilities  engineer  budget  made  the  work  of  the  subsequent  year,  a 
rather  "sporty  course”  to  maintain  essential  housekeeping  functions  and 
O&M  support  to  the  troops  In  the  field. 


In  the  past  14  months,  the  two  brigade  headquarters,  two  of  the  six 
group  headquarters,  and  seven  battalions  have  been  inactivated.  Three 
more  battalions  are  In  "stand-down”  status  at  this  time.  At  the  time  the 
two  brigade  headquarters  and  two  group  headquarters  were  eliminated, 
only  five  battalions  had  been  dropped.  Yet,  we  were  able  to  forego  this 
entire  echelon  of  command  control  because  of  the  advantages  of  air  mobility 
and  modern  communications.  These  two  developments  vastly  expand  the 
capacity  of  a  commander  to  control  an  operation  over  a  wide  geographical 
area.  Increasing  the  span  of  control,  and  reducing  the  requirements  for 
Intermediate  headquarters.  Intermediate  headquarters.  If  not  essential  for 
command  or  control,  only  serve  to  slow  down  the  action,  to  dilute  the  force 
of  policies  and  directives,  and  to  fritter  away  precious  high  quality  man- 
DOwer  resources.  This  restructuring' of  the  Engineer  Command  has 
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tightened  up  the  "outfit,"  and  Improved  control,  rather  than  the  converse. 

I  believe  the  Army  is  heading  for  a  quantum  jump  in  command  control 
made  possible  by  modern  air  mobility,  communications,  and  "IBM"  machines. 
I  believe  that  given  modern  trartsportatlon  and  communication,  and  with 
the  integration  of  aviation  into  our  units,  not  only  tactically,  but  for  com¬ 
mand  control,  and  logistics,  there  should  develop  a  profound  effect  upon 
Army  concepts  for  structuring  a  force. 

ENGINEER  COMMAND  CONCEPT 

The  Engineer  Command  concept  under  which  all  non-divislonal  engineer 
assets  are  gathered  under  centralized  control  has  proven  out.  This  concept 
has  given  the  greatest  possible  flexibility  to  the  theatre  commander,  in 
this  case,  the  CG  USARV,  making  possible  the  optimum  use  of  Army 
Engineer  resources,  which  are  always  in  short  supply.  Changing  situations 
require  a  changing  mix  of  engineer  personnel  and. equipment  resources. 

By  placing  all  non-divislonal  engineers  under  one  command,  USARV  has 
been  able  to  shift  these  resources  rapidly  to  the  point  of  action  and  of 
desired  emphasis.  In  this  way,  each  field  commander  has  had,  in  effect, 
the  total  resources  of  the  Engineer  Command  at  his  disposal  if  he  got 
into  a  "bind, "  or  when  he  had  a  priority  task  to  carry  out. 

THE  NEED  FOR  ORGANIZATIONAL  FLEXIBILITY 

Within  Engineer  TOE  organizations  there  remains  the  requirement 
for  greater  flexibility.  This  is  especially  true  in  engineer  construction 
battalions  because  of  the  broad  diversification  of  operations  and  missions. 

The  engineer  should  be  able  to  tailor  his  organization  within  reasonable 
limits  to  the  environment  and  to  changing  tasks  with  minimum  lost  motion 
or  Irrelevant  constraints.  A  civilian  contractor  builds  a  new  organization 
and  assembles  a  different  set  of  equipment  for  each  job.  We  can  take  a 
page  out  of  the  contractor’s  book.  To  a  degree,  we  have  been  doing  this 
In  the  Engineer  Command.  Many  of  our  battalions  have  been  reshaped 
into  task  forces,  augmented  by  construction  support  companies,  dump 
truck  companies,  and  other  specialized  units.  Battalions  have  Internally 
reorganized  their  assets  into  more  functional  arrangements,  depending 
on  the  job,  without  jeopardy  to  their  command  associations  and  to  command 
integrity  essential  to  preserve'command  and  control.  With  USARV  approval, 
Engineer  units  on  fairly  well  circumscribed  tasks,  such  as  LOC,  have 
been  permitted  to  turn  in  superfluous  equipment  and  strip  down  for  the  job 
at  han^. 
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I  would  encourage  studies  by  DA  to  devise  me^ns  to  expand  the 
capacity  of  a  theatre  commander  to  modify  his  TOE's,  without  the  loss 
of  the  DA  control  essential  for  accounting  and  support  purposes.  Perhaps 
a  greater  recourse  to  WABTC  (A'hen  Authorized  by  Theatre  Commander) 

Is  In  order. 

For  some  time  I  have  considered  another  organizational  change  within 
the  Engineer  Command:  a  closer  association  of  the  district  engineer 
operation  with  that  ofthe  engineer  groups.  These  two  organizations  have 
been  parallel  entitles,  coming  together  at  the  top,  at  the  Engineer  Command 
level.  vVhen  a  district  engineer  required  troop  support,  he  requested  it 
from  Engineer  Command.  This  worked  adequately,  but  I  detected  a 
tendency  on  the  part  of  District  Engineers  to  try  to  make  do  "too  long" 
before  calling  for  help.  I  have  also  been  dissatisfied  with  the  command 
control  over  the  various  small  facilities  engineering  detachments  assigned 
to  the  District  Engineers.  The  District  Engineer. Is  not  staffed  adequately 
to  oVersee  command  and  discipline  problems,  to  handle  administration, 
to  make  Inspections,  etc.  Accordingly,  I  have  recently  ordered  that 
these  facilities  engineering  detachments  be  attached  to  the  closest  TOE 
Engineer  unit,  and  that  the  Engineer  unit  should  then  be  given  the  task  of 
giving  direct  support  to  the  District  Engineer  Involved.  While  the  Intention 
Is  that  the  support  to  be  rendered  will  consist  routinely  of  the  engineer 
detachments,  the  potential  for  greater  effort  and  resources  Is  Inherent  In 
the  scheme.  In  this  way,  I  hope  to  get  the  best  of  two  worlds,  better 
command  control  over  small  specialized  detachments,  and  better  troop 
support  to  facilities  engineering,  which  needs  help  to  stretch  out  Its 
austere  budget. 

COMBAT  AND  OPERATIONAL  SUPPORT 

The  first  priority  task  of  the  Engineer  Command  Is  combat  and  opera¬ 
tional  support.  This  accounts  on  the  general  average  for  about  40  per 
cent  of  the  Engineer  Command  effort.  I  believe  that  the  Command  has  been 
commendably  responsive  to  combat  requirements.  Generals  Collins, 
Davison,  and  Sutherland  have  been  uniformly  generous  In  their  praise  of 
the  engineer  support  they  have  received.  It  was  flattering  Indeed  for  the 
Engineers  to  feel  so  appreciated,  especially  when  LTG  Sutherland,  In 
"fighting  off"  an  Engineer  drawdown  In  MR  1,  offered  Infantry,  artillery, 
and  armored  cavalry  units  Instead,  to  make  up  the  necessary  space  draw¬ 
down. 
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Tactical  Road  Program. 

A  major  operational  support  mission  Is  the  tactical  road  program, 
which  not  only  Is  essential  to  operational  maneuver,  control,  and  support 
but  has  a  long-range  value  In  the  pacification  effort.  Construction  of 
fire  support  bases  and  perimeter  defenses  has  also  received  considerable 
and  sustained  engineer  effort.  On  reflection.  It  may  have  been  better  to 
have  started  the  tactical  road  program  sooner,  and  pushed  It  with  a  higher 
priority. 

ijand  Cleaving. 

One  of  the  significant  findings  of  this  war  Is  the  Importance  of  the 
land  clearing  tractor  of  the  Engineers.  Senior  commanders  are  unanimous 
In  their  praise  for  the  land  clearing  performed  by  engineers  equipped 
with  the  now  famous  "Rome  plow.  "  General  Davison  told  me  that  land 
clear.lng  was  of  the  greatest  importance,  and  had  proven  to  be  a  "strategic" 
weapon.  Land  clearing  operations  deprive  the  enemy  of  sanctuaries,  and 
also  make  available  new  agricultural  land  which  can  be  settled,  cultivated, 
and  easily  pacified.  A  number  of  lessons  have  been  learned  in  land 
clearing  operations.  First,  a  close  and  responsive  direct  support  main¬ 
tenance  c^abllity  Is  absolutely  essential  If  a  land  clearing  unit  is  to  be 
effective.  ^  Secondly,  a  land  clearing  battalion,  organized  along  functional 
lines,  facilitates  management,  administration  and  maintenance  of  the 


^The  land  clearing  units  in  Military  Regions  (MR)  1  and  2  are  attached  to 
combat  battalions  which  do  not  have  organic  direct  support  maintenance 
capability.  As  a  result,  these  land  clearing  units  must  rely  on  supporting 
direct  support  maintenance  units.  The  result  has  been  a  higher  deadline 
rate.  A  land  clearing  unit  demands  so  much  maintenance  that  it  saturates 
the  capabilities  of  direct  support  maintenance  units,  which  are  not  designed 
for  that  kind  of  strain.  So  much  maintenance  support  is  required  that  it 
must  be  Integrated  Into  the  land  clearing  unit  and  exclusively  dedicated  to 
keeping  the  tracks  going.  Combat  engineer  operations  as  well  are  much  too 
demanding  --too  hard  on  equipment  --  to  rely  on  "across-the-board’’  DSU's. 

’  We  found  that  construction  battalions,  with  their  organic  DSU's,  were  better 
able  to  maintain  their  equipment  even  though  they  had  more  of  It. 
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separate  land  clearing  companies.  Thirdly  we  lound  thjd  security  for 
land  clearing  units  must  Include  armored  cavalry  units.  ^  Finally,  we 
found  that  a  command  helicopter  with  radio  contact  to  each  plow  operatoi 
Is  essential  to  control  the  plows  and  the  operation  In  heavy  Jungle. 

A  spin-off  benefit  of  land  clearing  lies  In  pacification.  For  example, 
the  Soul  Cat  area  was  a  strong  VC -controlled  area  of  South  Vietnam.  Once 
cleared  by  the  plows  It  was  used  as  a  resettlement  area  for  refugees  from 
Cambodia  and  now  constitutes  a  model  of  pacification.  Once  again,  as  In 
the  example  earlier  of  the  tactical  ro&d  program.  If  we  were  to  do  It  over, 
we  would  probably  have  stressed  land  clearing  sooner,  and  hit  It  harder 
as  soon. as  and  wherever  the  tactical  situation  would  have  permitted  It. 

Countermine  Warfare. 

Another  Important  combat  support  mission  Is  countermine  warfare. 
Twenty  (20)  per  cent  of  all  KIA’s  and  25  per  cent  of  all  WIA*'*  >ave  been 
caused  by  enemy  mines  and  booby  traps.  Roughly  80  per  ce  jf  all  equip¬ 
ment  combat  losses  have  been  caused  by  mines.  We  are  still  a  long  way 
from  solving  the  mine  detectJon  problem.  Efforts  to  do  so  seem  to  die 
between  wars.  There  has  not  been  any  significant  progress  In  our  capacity 
to  find  mines  "the  right  way"  since  World  War  H.  This  subject  needs 
emphasis  and  creative  thinking. 

STANDARDS  OF  BASE  CONSTRUCTION 

With  regard  to  base  construction,  there  remains  the  nagging  question 
as  to  whether  we  were  right  In  building  up  a  vast  network  of  fixed  base 
areas  and  Installations.  The  job  of  maintaining  these  Is  onerous  to  the 
troops  and  costly  In  terms  of  effort  and  money.  One  can  question  whether 
the  facilities  we  have  built  were  necessary  for  morale.  No  one  has  a 
standard  of  living  more  primitive  than  the  Rome  plow  operator  In  his  NDP 
(night  defensive  position);  yet  his  morale  is  highest  when  he  Is  out  In  the 


2 

Foot  troops  simply  cannot  stay  up  with  the  tracks  to  provide  the  necessary 
security  and  combined  operations.  We  tried  to  provide  security  In  MR  3 
with  only  Regional  Forces  and  Popular  Forces  (PF/PF)  and  It  was  a 
disaster.  Although  the  present  US  commanders  In  MR  1,  2,  and  3  under¬ 
stand  4hls,  as  US  security  troops  are  drawn  down  further,  there  may  be 
a  temptation  to  try  to  "get  by"  without  the  armored  cavalry  partner. 
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put  --  not  when  he  Is  back  In  base  camp  on  maintenance  stand-down. 

We  have  all  heard  the  old  argument  that  a  tent  probably  costs  more 
than  the  wooden  tropical  hootch^  which  lasts  longer.  But  the  hootch 
Isn't  the  end;  soon  someone  closes  It  up  and  Installs  an  air  conditioner. 

Then  partitions  are  added;  more  air  conditioning  Is  required;  re-wlrlng 
of  the  hootch  Is  necessary;  and  more  generators  must  be  Installed  to 
provide  the  power.  Then  high  voltage  power;  then  back-up  generators; 
as  the  business  of  the  Installation  and  Its  occupants  become  totally  condi¬ 
tioned  to  and  reliant  upon  Uninterrupted  power.  Nothing  can  cause  a  "flap" 
sooner  than  a  power  outage,  not  even  an  enemy  assault.  iVhat  has  happened 
to  the  Coleman  lantern?  In  all  my  time  In  Vietnam,  I  have  never  seen  one. 

The  question  to  be  resolved  In  future  comparable  situations  Is  whether 
the  Army  In  the  field  should  noi  concentrate  more  on  Its  mission  and  less 
on  bedding  Itself  down.  It  Is  not  only  a  question  of  money;  It  Is  also  a 
quesUon  of  dissipation  of  troop  effort,  and  escalation  of  support  effort 
and  structure  required.  A  study  would  be  desirable  while  we  still  have 
a  large  number  of  people  on  active  duty  who  h^ve  served  at  every  level  of 
command  In  the  Vietnam  environment,  and  who  can  offer  worthwhile 
opinions  and  views  on  the  subject.  Obviously,  some  base  camp  structure 
needs  to  be  maintained  for  the  troops  to  come  back  to  for  clean-up, 
maintenance,  rest,  and  for  storage  of  personal  gear.  The  question  to  be 
resolved  Is  "how  much  base  structure  Is  really  needed?"  And  once  It  Is 
created,  how  do  we  keep  our  successive  commanders  from  feeling  Impelled 
to  Improve  It  and  "plush"  It  out?  Each  successive  upgrading  activates 
the  Insatiable  appetite  for  the  next  level  of  Improvement. 

New  construction  continues  at  a  surprisingly  high  rate;  ten  per  cent 
to  15  per  cent  of  the  Engineer  Command  effort  Is  devoted  to  this  task. 

This  situation  obtains.  In  spite  of  the  drastic  restrictions  on  construction 
which  have  been  Imposed,  to  Include  an  unprecedentedly  severe  USARV- 
Imposed  $500  limit  for  field  approval.  It  Is  hard  to  get  a  project  approved, 
which  Is  good  In  the  present  "drawdown"  situation;  but  when  an  urgently 
required  or  high  command  Interest  project  Is  approved,  efforts  are  bent 
more  toward  Immediate  execution  rather  than  toward  cutting  the  project 
back  to  an  austerely  adequate  scope.  Even  urgent,  high  Interest  projects 
will  have  to  be  subjected  to  a  very  critical  eye  as  to  scope.  This  will 
become  more  Important  as  redeployment  continues,  and  amortization  time 
is  reduced. 
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Our  major  Engineer  troop  effort,  about  50  per  cent  of  the  total,  is 
on  the  lines  of  communication  (LOG)  program.  When  completed,  this 
Important  natlon-bulldlng  program  will  provide  4, 076  kilometers  of  two- 
lane,  all  weather  road  connecting  major  population  centers  throughout 
Vietnam.  This  will  be  something  of  permanent  value  to  Vietnam.  One 
can  argue  that  the  LOG  program  should  also  have  been  started  earlier. 

The  security  and  pacification  .benefits  of  good  roads  are  of  great  value 
In  a  Vietnamese -type  conflict. 

The  capability  of  engineer  construction  units  to  carry  out  the  LOG 
program  was  greatly  augmented  by  the  purchase  of  commercial  equipment, 
commonly  referred  to  as  MGA  fjOG  equipment,  specifically  for  the  LOG 
program.  This  equipment  Is  off-the-shelf  commercial  equipment.  I 
believe  that  the  733  commercial  Items  of  construction  equipment  Increased 
production  by  at  least  50  per  cent.  When  one  considers  the  cost  of  main¬ 
taining  troops  in  Vietnam,  and  the  value  of  early  completion,  this  Increased 
productivity  Is  of  great  Importance.  We  should,  however,  have  bought 
more  and  we  should  have  bought  It  sooner.  CXir  LOG  battalions  have  been 
almost  Invariably  '•haul-limited”  indicating  a  need  for  a  great  many  more 
dump  trucks.  There  were  Insufficient  segmented  compactors,  not  enough 
5000  gallon  water  sprinkler  tankers,  inadequate  repair  parts  kits,  zero 
float  generators,  etc.  These  Inadequacies  proved  to  be  \  9ry  costly  In 
productivity  lost  and  unit  construction  operations  held  up  lor  a  small  repair 
part  somewhere  in  the  chain  of  the  operation.  Considering  the  total 
estimated  cost  of  about  $1.2  million  per  month  to  maintain  a  construction 
battalion  In  the  Army  and  overseas  In  Vietnam,  any  deficiencies,  such  as 
lack  of  a  few  pieces  of  critical  equipment  or  repair  parts  that  have  a 
rippling  retardation  effect  on  the  work  can  prove  to  be  very  costly.  However, 
these  shortcomings  are  problems  of  execution  and  Imply  no  criticism  of 
the  MGA  LOG  equipment  concept.  The  ad  hoc  purchase  of  commercial 
equipment,  and  use  of  contract  personnel  to  maintain  It,  represent  a 
real  breakthrough  In  thinking  which  warrants  vigorous  exploitation  wherever 
circumstances  are  favorable.  An  evaluation  of  the  MGA  LOG  equipment 
Is  contained  In  Part  in  of  this  reports 

LOGISTIC  SUPPORT 

The  overall  Army  logistic  system  Is  good,  but  It  Is  not  universally 
good,  flin  spite  of  great  dedication  on  tne  part  of  the  Inventory  Control 
Center  Vietnam  (ICCV),  and  the  Support  Commands,  logistic  support 
to  engineer  units  has  been  a  constant  worry  to  me.  The  Army  logistic 
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system  Is  especially  oriented  to  the  high  density  Item,  to  the  beans  and 
bullets,  the  jeeps,  the  rifles.  It  Is  not  so  good  when  lov-dcmsltj  items 
are  encountered,  and  It  falls  completely  on  nonstandard  equipment.  It 
would  not  be  sensible  to  revamp  the  Army  logistic  system  so  that  criteria 
of  stockage  would  be  based  upon  the  lowest  density  Item.  We  would  then 
be  burled  in  surplus  stores.  We  need  Instead  to  recognize  that  low  density 
Items  are  a  different  breed  of  cat,  and  that  for  the  very  reason  that  they 
aren't  large  In  numbers.  It  is  even  more  Important  that  the  system  should 
provide  adequately  for.  them.  .To  be  responsive,  the  system  must  handle 
these  Items  differently  from  the  great  mass  of  logistics.  Timely  receipt 
of  parts  is  absolutely  essential  to  accomplishment  of  the  engineer  mission. 
In  many  Instances,  availability  of  a  small  but  critical  repair  part  — 
required,  for  example  to  repair  a  rock  crusher,  asphalt  plant,  or  500 
kw  generator  —  dictated  whether  the  overall  job  would  continue  or  a 
whole  reinforced  battalion  would  spin  its  wheels.  At  $1.2  million  per 
month,  zero  progress  for  a  battalion,  for  lack  of  a  15^  part,  can  get  very 
expensive.  The  Army's  demand  data  system  is  not  to  be  condemned  in 
general,  biit  it  does  not  have  universal  application.  It  does  not  work  for 
low  density  items. ^ 


In  considering  a  possible  spec  lal  supply  system  for  low-density  equip¬ 
ment,  the  MCA  LOG  maintenance  concept  of  vendor  support  and  air  ship¬ 
ment  of  repair  parts  would  seem  to  be  worthy  of  study,  as  a  posjible 
exception  to  normal  requisitioning  procedures  to  be  used  for  low-de.islty 
or  nonstandard  items.  Another  problem  which  is  choking  the  system  is  the 
fact  that  so  much  of  our  equipment  is  worn-out  junk.  We  keep  It  too  long  -- 
long  after  it  should  have  been  replaced.  On  this  point  the  Chief  of 
Engineers,  General  Clarke,  has  been  a  voice  in  the  wilderness.  He  believes, 
and  I  am  sure  it  could  be  demonstrated,  if  one  took  the  time,  that  it  would 
be  good  business  for  the  Army  to  replace  its  construction  equipment  even 
as  frequently  as  once  each  year,  when  operating  on  an  all-out  basis. 


^Even  for  high  density  items,  the  demand  data  system  as  presently  structured 
has  great  problems.  It  is  just  too  complicated,  considering  the  skill  level, 
experience,  and  constant  turnover  of  personnel  involved  at  unit  level  in 
keeping  the  records  and  in  requesting,  storing,  am!  issuing  the  parts. 

Perhaps  demand  data  should  be  kept  at  depot  or  higher  level.  We  constantly 
have  to  remind  ourselves  that  at  the  end  of  the  line,  the  main  input  into 
the  fa*v.y  electronic  machines  is  introduced  by  a  man  in  greasy  overalls, 
with  a  stubby  pencil,  working  under  adverse  conditions. 
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Certainly  we  should  do  so  at  some  convenient  definable  point  In  time 
which  would  minimize  higher  echelon  maintenance  requirements.  A 
civilian  contractor  finds  It  economical  to  do  this,  even  when  he  is  close 
to  the  sources  of  supporting  parts  and  maintenance  facilities.  There  Is 
much  more  reason  for  the  Army,  operating  10,  pOO  miles  from  the 
source  of  supply  on  missions  which  must  not  fall  or  falter,  to  replace 
Its  equipment  regularly. 

In  any  event,  the  .procurement  process  should  be  accelerated  and 
simplified  to  permit,  especially  in  a  theatre  of  operations,  expeditious 
accomplishment  of  missions.  The  concept  of  competitive  mass  procure¬ 
ment  for  the  whole  Army  Is  not  always  practical  or  economical.  There 
is  need  for  flexibility  to  buy  equipment  and  spare  parts  on  short  notice, 
and  move  it  by  air  to  the  job  site.'  We  should  study  the  feasibility  of  a 
system  of  procurement  whereby  a  successful  contractor  will  provide 
equipment  and  maintain  it  at  a  minimum  prescribed  deadline  level, 
replacing  It  as  required,  for  a  period  of  five  year's  or  so. 

NEED  FOR  BETTER  EQUIPMENT 

The  maintenance  problems  experienced  in  Vietnam  with  both  TOE 
and  MCA  LOG  equipment  emphasize  the  appropriateness  of  some  new 
approaches  to  procurement  and  maintenance  of  construction  equipment. 

We  seem  to  be  so  oriented  on  minimum  Investment  cost  that  we  pay  no 
regard  to  subsequent  maintenance  costs.  We  spend  a  dollar  on  maintenance 
and  overhead  to  save  a  penny  on  initial  Investment.  Low-density  equip¬ 
ment  needs  to  be  sturdier  than  Its  high-density  counterparts.  Too  much 
engineer  construction  equipment  is  not  designed  for  the  punishment  and 
hard  use  it  receives.  I  asked  a  visiting  major  manufacturer  why  this 
was  so,  and  he  replied  that  government  procurement  specifications  are 
written  as  broadly  as  possible  to  get  the  broadest  base  of  competition. 

I  have  been  required  In  past  jobs  Involving  contract  procurement  to 
broaden  the  "specs,"  as  a  result  of  the  protest  of  some  "bicycle  shops," 
which  wanted  to  get  Into  the  act.  This  is  how  we  end  up  with  junky  equip¬ 
ment  which  meets  the  letter  of  the  "specs,"  but  fails  in  every  other  regard. 
Even  the  competent  producers,  to  stay  in  the  competition,  are  forced 
to  "engineer"  all  of  the  resiliency  and  guts  out  of  the  machine  to  reduce 
production  costs.  Specifications  should  require  durability,  especially 
for  overseas  operation  a  long  way  from  home  base.  It  does  not  make 
sense  to  buy  the  cheapest  rock  crusher  to  operate  10,000  miles  from 
home.*  We  should  buy  the  most  reliable  one.  Frequent  breakdowns  escalate 
production  costs  and  overwhelmingly  outweigh  savings  realized  at  time  of 
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purchase.  One  of  my  greatest  disappointments  has  been  the  low 
reliability  of  critical  construction  equipment.  I  Include  In  this  category 
crushers,  generators,  asphalt  plants,  rock  drills,  graders,  self- 
propelled  compaction  equipment,  dozers,  and  rubber -tired  tractors. 

CONTRACTOR  SERVICES 

Another  area,  contractor  services,  deserves  Lome  discussion.  The 
use  of  the  civilian  contractor  In  war  Is  a  relative:^  new  concept.  It  has 
proven  to  be  a  good  idea.  Wlierever  a  contractor  c^  be  employed,  he 
should  be  used  In  preference  to  troops  because  he  Is  cheaper  In  the  abso¬ 
lute  sense,  and  his  use  preserves  the  troops  for  those  areas  where 
contractors  cannot  be  used.  Contractors  have  been  used  successfully  In 
Vietnam  for  major  construction  projects,  facilities  engineering,  maintenance 
of  equipment  and  as  engineer  consultants.  We  could  and  should  have  done 
more  In  this  way. 

THE*  ENGINEER  SOLDIER 

I  can  not  write  this  report  without  saying  something  about  the  Engineer 
soldier.  My  hat  Is  off  to  him.  He  Is  dedicated,  hard-working  and 
courageous;  he  Is  a  good  soldier.  He  puts  up  with  adverse  conditions  and 
negative  home-front  attitudes  without  loss  of  sense  of  mission.  He  Is 
responsive;  he  Is  Intelligent;  he  knows  why  he  Is  here;  he  Is  marvelous. 
However,  he  lacks  the  Initiative  or  apparent  will  to  take  charge.  Something 
seems  to  be  missing  from  his  training.  Similarly,  NCO  leadership  Is 
wanting.  Young  NCO’s  are  reluctant  to  "take  hold"  —  to  enforce  orders 
and  policies.  Perhaps  they  don’t  get  enough  leadership  In  the  training 
cycle.  Modern  day  training  may  be  oriented  more  to  the  classroom,  and 
less  to  the  handling  of  men.  There  appears  to  be  little  practical  Instruc¬ 
tion  or  practice  In  leadership.  It  Is  regrettable  that  we  have  given  up 
close  order  drill  without  substituting  something  else.  In  close  order  drill, 
the  chain  of  command,  from  the  squad  leader  on  up,  exercised  positive, 
man  to  man  and  voice  leadership.  We've  lost  that  and  there  appears  to  be 
no  substitute  which  similarly  promotes  the  practice  of  basic  leadership 
and  confidence  In  command. 

Commanders  must  work  unceasingly  to  Insure  efficient  operation  of 
the  chain  of  command.  This  Is  especially  true  in  the  Vietnam  environment, 
where  the  problems  of  leadership  are  exacerbated  by  personnel  turbulence. 
This  t^hole  area  was  given  a  tremendous  shot  In  the  arm  by  General 
Westmoreland’s  7  April  letter  to  officers  and  noncommissioned  officers  of 
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the  Array.  The  NCO's  and  officers  were  enthusiastic,  and  were  encouraged 
by  this  articulation  of  leadership  fundamentals  at  tRe  highest  level.  The 
statement  of  NCO  responslbilitle.s,  and  guidance  on  NCO  development,  had 
a  great  Impact  on  our  NCO's,  who  implicitly  believe,  and  were  heartened 
by  the  reaffirmation  of,  the  principles  enunciated  by  the  Chief  of  Staff. 

Regarding  the  junior  officer,  the  one  in  for  two  years,  I  think  it  a 
mistake  to  slam  the  door  in  his  face  once  he  leaves  the  service.  We  should 
allow  him,  if  he  is  good,  to  r-eturn.  More  than  that,  the  Army  should 
actively  "chase"  after  the  best  ones  even  after  their  release  from  active 
duty.  vVliy  not  give  the  Junior  officer  a  90-day  option  to  return  to  the 
Army,  with  no  loss  in  rank  or  seniority,  providing  hlL  last  commander 
so  recommended. 

MILITARY  JUSTICE 

1  would  like  to  say  a  few  words  about  the  adequacy  and  responsiveness 
of  the  military  Justice  system.  There  is  much  written  these  days  about 
the  system  of  justice  in  the  US  being  bogged  down;  the  rights  of  society  and 
the  victim  being  submerged  by  the  rights  of  the  accused.  This  same 
complaint  is  echoed  In  the  Army  by  our  company  and  battalion  commanders. 
The  complaint  is  that  this  overly  legalistic  orientation  toward  protection 
of  an  accused  regardless  of  the  expense  to  society  and  the  needs  of  society, 
has  pulled  the  teeth  of  military  Justice.  In  order  to  contribute  to  the 
maintenance  of  good  order  and  discipline  in  our  units,  military  Justice 
must  be  swift,  positive,  Just  and  consistent  with  the  seriousness  of  the 
violation.  The  soldier  who  commits  a  crime  must  expect  to  be  punished. 

As  an  example,  If  a  soldier  can  expect  to  get  as  a  matter  of  routine  a  swift 
and  realistic  punishment  in  line  with  previously  published  allowable 
sentences,  I  would  venture  an  opinion  that  the  misbehaviors  would  be  fewer. 
Frequently,  while  awaiting  trial,  the  accused  will  commit  further  offenses 
that  disrupt  order  and  discipline  in  the  unit.  Swift  punishment  probably 
would  cut  the  number  of  these  situations. 

The  Military  Judge  concept  makes  the  key  man  in  a  court-martial 
someone  who  has  not  experienced  qommand,  and  who  does  not  feel  the 
responsibilities  of  command.  A  method  must  be  devised  to  convey  to 
‘  the  Military  Judge  an  understanding  of  the  commander's  considerations 
and  disciplinary  problems.  This  procedure  should  be  a  relatively  informal 
method  and  could  be  part  of  new  post-trial  sentencing  procedures. 
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A  further  complaint  by  commanders  Is  that  the  rules  of  search  and 
uolzure  are  not  compatible  with  the  Vietnam  environment  and  the  drug 
situation. 

The  long  delays  before  and  after  trial  lead  to  pressures  to  clear  out 
the  jail  of  all  but  the  hardest  criminals.  This  returns  the  "bad  apple"  to 
his  unit  where  his  presence  Indicates  to  other  men  an  Impotence  of  their 
commander  to  deal  with  Infractions  and  protect  their  property  and  person. 
The  delays  do  not  end  upon  conviction  In  court;  It  often  takes  four  weeks 
or  more  to  get  the  sentence  approved  and  the  court-martial  order  published. 
Bottlenecks  abound  at  every  turn  In  the  present  military  justice  system. 
Something  must  be  done  to  clear  the  legal  and  practical  obstacles.  Until 
this  Is  done  we  will  continue  to  have  a  result  that  Is  counter-productive 
and  antithetical  to  good  discipline*  A  simpler  system  Is  long  overdue.  We 
have  to  get  away  from  long  records,  complicated  search  procedures, 
delayed  trials,  and  overly  legalistic  judgments.  Judges  should  be  given 
more  tools  and  procedures  to  assist  In  sentencing;  for  example,  the  Judge 
should  receive  a  recommendation  on  sentencing  from  a  field  grade  com¬ 
mander  or  from  some  other  responsible  source.  In  order  to  perform  their 
mission  of  preserving  good  order  and  discipline  In  the  Army,  the  Military 
Judge  should  be  more  attuned  to  the  disciplinary  needs  of  the  military 
community  he  serves. 

VIETNAMIZATION 

A  priority  during  my  tenure  as  commander  has  been  to  further  the 
Vletnamlzatlon  Program.  My  program  has  been  to  continuously  turn 
over  responsibilities  and  projects  to  the  proper  Vietnamese  agency  as 
rapidly  as  It  can  assimilate  those  functions.  In  the  LOG  program,  RVNAF 
Engineers  have  assumed  responsibility  for  construction  of  certain  segments 
of  roads.  Initially,  those  units  were  provided  construction  materials,  to 
Include  mineral  products,  by  US  units.  Gradually,  we  led  the  RVNAF 
toward  performing  their  own  supply  function  so  that  as  of  1  July  they  art 
requisitioning  and  drawing  construction  materials  through  their  depot 
system.  Ve  have  also  arranged  for  the  turnover  of  Industrial  plants  on 
a  phased,  firmly  scheduled  basis.  MCA  LOG  equipment  has  also  been 
phased  Into  RVNAF  Engineer  units  so  they  can  gain  familiarization  with  It 
•and  can  learn  how  to  employ  and  maintain  It  prior  to  our  total  stand-down. 
The  biggest  problem  RVNAF  construction  battalions  have  now  and  will 
continue  to  have  for  some  time.  Is  adequate  logistic  support,  primarily 
hauling  supplies  and  maintenance  of  equipment.  (The  52d  RVNAF  Construc¬ 
tion  Battalion,  plus  attached  dump  truck  company,  as  an  example.  Is 
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already  severely  haul-limited  In  completing  its  section  of  QL-1,  and 
had  only  31  of  80  five-ton  dump  trucks  operating  in  iate  June.  Thirty 
of  their  dump  trucks  were  deadlined  for  no  tires. )  The  RVNAF  and  its 
MACV  advisors  are  aware  of  the  logistic  deficiencies,  and  are  working 
on  these  deficiencies.  Logistic  support,  and  not  engineer  talent,  equip¬ 
ment  or  people,  is  the  limiting  factor  in  the  readiness  of  the  RVNAF 
Engineers  to  do  their  job.  Based  on  our  own  experience,  and  on  recent 
requests  by  RVNAF  Engineer  battalions  to  us  to  haul  POL  and  construction 
supplies,  there  are  going  to  be  extensive  problems  in  getting  enough  supplies 
to  RVNAF  Engineer  units  in  the  "boonies,"  at  places  such  as  Ban  Me  Thuot 
and  Welgt-Pavis.  I  caution  the  logisticians  that  good  Engineer  units  use 
up  supplies  at  a  staggering  rate.  One  of  our  battalions  in  the  Delta  con¬ 
sumed  3000  bags  of  lime  a  day,  without  mentioning  the  asphalt,  POL,  spare 
parts,  etc.  also  needed  to  keep  going..  During  my  tenure  of  13  1/2  months 
of  command,  tliC  Engineer  Command  consumed  two  million  bags  of  cement, 
one  and  one  half  million  bags  of  lime,  600,000  drums  of  asphalt  products, 
three,  million  linear  feet  of  reinforcing  bar,  100, 000  linear  feet  of  bearing 
pile  (almost  20  miles),  two  million  linear  feet  of  steel  angle,  and  has  had 
to  keep  operable  5000  major  items  of  construction  equipment  scattered 
throughout  Vietnam.  This  kind  of  operation  is  big  business  and  requires 
staggering  logistic  support.  If  the  RVNAF  Engineers  are  going  to  be 
effective,  their  logistic  support  must  scale  Itself  accordingly. 

The  Advisor  System. 

The  RVNAF  Engineers  have  at  least  four  different  sets  of  military 
and  civilian  advisors  who  work  on  the  LOC  programs:  (1)  advisors  to  OCE 
construction  battalions  under  MACJ4,  (2)  advisors  to  combat  battalions 
under  the  corps  senior  advisors,  (3)  advisors  to  the  Director  General  of 
Highways  (DGOH)  under  MACDC-LOC  and  (4)  advisors  to  the  province 
officials  under  CORDS.  It  is  desirable  to  coordinate  the  effort  of  all 
these  advisors  below  the  COMUSMACV  level,  and  to  review  periodically 
the  number  of  advisors  needed  by  the  RVNAF  and  DGOH.  It  is  evident, 
even  with  all  the  problems,  and  shortfalls  here  and  there,  the  Vietnamiza- 
tlon  program  is  going  very  well.  More  and  more  it  is  evident  that  the 
RVNAF  rely  on  the  US  military  less  for  advice  and  more  as  liaison  to  get 
help  with  supplies,  equipment,  and  money  when  the  RVNAF  channels  fail, 
or  are  slow  to  respond. 

Technical  Support. 

For  specific  detailed  technical  support,  the  solution  seems  to  be 
contractor  employees  such  as  Quinton-Budlong.  COIvlUSMACV's  decision 
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to  combine  the  jobs  of  MACDC,  USARV  Engineer,  and  CG,  US  Army 
Engineer  Command  In  one  man  will  greatly  facilitate  the  coordination 
of  the  Engineer  missions,  the  Engineer  advisory  effort,  and  the  Engineer 
operations  In  general. 

It  has  been  demonstrated  that  any  particular  aspects  of  engineering 
support  can  be  provided  by  the  vai'lous  Vietnamese  engineering  organiza¬ 
tions  --  civilian  and  military,  whenever  they  decide  to  put  the  necessary 
priority  on  this.  They  have  performed  magnificently  wherever  they  set 
their  hand  to  a  task;  the  1, 100  meter,  59  span  Tuy  Hoa  bridge  Is  an  out¬ 
standing  example. 

Turnover  of  Sophisticated  Equipment. 

Sophisticated  equipment  Is  hard  to  maintain.  It  demands  skills  which 
are  scarce  In  Vietnam,  and  should  therefore  be  avoided  except  where 
absolutely  essential.  As  an  example,  low  voltage  power  facilities  should 
be  the  general  rule  and  high  voltage  power,  the  exception.  Sophisticated 
plants  such  as  large  cooling  systems,  power  plants,  water  systems, 
sewage  systems,  etc. ,  will  be  difficult  to  keep  up  once  turned  over. 

PA&E  has  trained  Vietnamese  civilians  for  almost  four  years;  yet  PA.&E 
feels  that  none  are  qualified  for  the  take-over  operation  of  any  of  the 
more  sophisticated  plants.  I  am  sure  that  the  scarcity  of  skills  Is  aggra¬ 
vated  by  the  drain  off  of  such  personnel  from  the  civil  sector  Into  the 
Armed  Forces. 

REDEPLOYMENT 

I  especially  wish  to  express  my  admiration  for  the  outstanding  job 
done  by  USARV  personnel  administrators  and  logisticians  to  establish 
and  execute  suiooth  redeployment  procedures.  The  job  of  out-processing 
personnel  and  turning  In  equipment  could  have  been  extremely  sticky  and 
complex.  As  it  has  turned  out,  outfits  even  from  outlying  areas  have  been 
able  to  redeploy  In  minimum  time.  This  speaks  well  for  the  expeditious 
Keystone  arrangements  established  for  inspecting  and  receiving  equipment 
and  for  processing  personnel.  There  continue  to  be  problems  arising 
from  the  high  security  classification  of  redeployment  plans.  It  Is  accepted 
that  the  classification  is  necessary,  but  we  do  pay  a  big  price  for  this 
secrecy.  Prior  planning  and  preparations  for  phase-out  of  units  and 
Installations,  and  for  realignment  of  missions  arc  extremely  difficult  to 
carry  out  on  a  timely  schedule. 
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IN  CONCLUSION 

Having  put  forth  the  above  observations,  I  hasten  to  say  that  the 
United  States  Army  In  Vietnam  has  put  forth  an  operation  of  unprecedented 
excellence.  I  don't  believe  the  performance  of  the  Army  In  Vietnam  has  been 
exceeded  In  any  previous  war  for  its  professionalism,  Us  dedication,  and 
its  steadfastness  of  purpose  In  the  face  of  adversity  and  lack  of  popular 
appeal.  This  Is  also  true  of  the  Engineer  eL'crt,  military  and  civilian. 

The  above  observations  are  meant  to  be  constructive,  and  are  put  forth 
In  the  knowledge  that  some  or  all  of  them  may  not  be  feasible  of  accom¬ 
plishment  for  good  and  sufficient  reasons  not  known  to  me.  If  however, 
any  are  found  to  be  valid,  and  useful  in  a  future  critique  of  the  Vietnamese 
experience,  this  report  v/ill  have  served  its  purpose. 
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A.  Combat  and  Operational  Support 
1.  Tactical  and  Rural  Roads  Program. 

The  tactical  road  program  is  directed  and  funded  on  an  operational 
support  basis.  Until  March  1971,  the  overall  tactical  road  program  was 
comprised  of  three  similar,  but  independent,  programs  under  the  control 
and  direction  of  each  Military  Region  (MR)  headquarters:  XXIV  Corps  for 
MR  1,  IFFV  for  MR  2,  and  IIFFV  for  MR  3.  At  the  present  time,  the 
programs  in  MR  1  and  MR  3  remain  active.  The  program  in  MR  2  assigned 
to  US  troops  has  been  completed.  There  is  no  tactical  road  progi*am  in 
MR  4  assigned  to  US  units  at  the  present  time. 

In  1970,  the  construction  agencies  that  participated  in  the  program 
included  the  45th,  937th,  79th,  and  159th  Engineer  Groups,  the  32d  Naval 
Construction  Regiment  (NCR),  ,va'rious  US  divisional  engineer  units,  and 
RVNAF  engineer  units.  Since  the  redeployment  of  the  32d  NCR  and  various 
divisional  units,  only  the  45th  and  159th  Engineer  Groups  and  RVNAF 
engineer  units  have  actively  participated  in  the  program.  A  small  portion 
of  the  work  is  being  accomplished  by  Royal  Thai  Army  engineers. 

The  primary  purpose  of  the  program  is  to  support  the  tactical  opera¬ 
tions  of  US,  RVNAF,  and  local  Popular  Forces.  A  secondary  benefit 
is  that  these  roads  aid  pacification  efforts. 

By  Tune  1970,  246  km  of  the  1,305  km  scheduled  in  the  1970  prf'gram 
had  been  completed.  The  completed  road  constituted  only  19%  of  the  total 
program.  Several  factors  contributed  to  this,  Including  disruptions  caused 
by  the  Cambodian  operation  and  monsoon  rains. 

In  December  1970,  the  tactical  road  program  had  progressed  extremely 
well  in  IV'Tf  3  with  the  entire  1970  program  completed  and  123  km  of  the 
1971  program  completed.  In  MH  1  and  IvIR  2,  however,  the  work  was 
negated  by  rainfall  Intensity  and  heavy  monsoon  rain  which  in  November 
1970  caused  considerable  flood  damage  to  the  roads.  An  assessment  of 
the  damage  to  all  these  roads  was  determined  by  April  1971. 

In  developing  the  1971  tactical  road  program  it  was  determined  that 
^major  efforts  in  MR  1  and  MR  2  v/ould  be  devoted  to  repairing  and  upgrading 
those  tactical  roads  which  had  been  damaged  during  the  previous  monsoon 
season.  Very  little  effort  v/as  programmed  for  the  construction  of  new 
tactical  roads.  For  this  reason,  the  1971  program  in  MR  1  only  Included 
the  upgrade  of  230  km.  No  new  program  was  established  for  MR  2.  In 
MR  3,  523  km  of  tactical  roads  were  programmed  for  construction. 
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As  of  June  1971,  65  km  of  the  238  km  in  MR  1  had  been  completed. 

In  MR  1,  the  remaining  portion  of  the  program  wllllDe  completed  by 
1  October  1S71.  In  MR  3,  405  km  of  the  programmed  523  km  has  been 
completed.  The  remaining  portion  of  the  3  program  is  under  con¬ 
tinuing  review,  due  to  the  changing  strengt.h  of  both  US  security  forces 
and  US  engineers,  resulting  from  redeployments. 

The  rural  reads  program,  formerly  known  as  the  secondary  roads 
prof  ^m,  is  under  the  direction  and  control  of  MACCORDS.  It  is  active 
in  all  four  MR's  and  is  funded  through  USAID.  The  construction  agencies 
for  this  program  Include  the  Ministry  of  Public  Works  and  RVNAF  enginoo 
units.  A  small  portion  of  the  work  is  being  accomplished  by  local  Viet¬ 
namese  contractors.  This  program  is  coordinated  at  MR  level  by 
MACCORDS  representatives  to  Insure  Integration  with  the  tactical  road 
program.  The  primary  purpose  of  this  program  is  to  aid  pacification 
with  the  secondary  purpose  to  support  tactical  operations  of  RVNAF 
and  local  Popular  Forces. 

The  1970  MACCORDS  rural  roads  program  Included  a  total  of  .1,  1‘j7 
km  of  road  to  be  either  restored  or  constructed.  In  December  1970,  t'lis 
program  was  92%  complete  with  a  total  of  1,097  km  of  road  completed. 

The  work  remaining  in  the  1970  program  was  rescheduled  into  the  1971 
program.  The  1971  rural  roads  program  consists  of  770  km,  97  of  vhicli 
have  been  completved  as  of  June  1971. 

The  construction  of  these  roads  provides  a  basis  for  further  develop¬ 
ment  of  a  lines  of  communication  (LOC)  network  throughout  Vietnam.  The 
redeployment  of  US  forces  will  preclude  any  large  tactical  road  program 
for  1972.  However,  the  MACCORDS  rural  roads  program  providcfj  the 
foundation  for  a  GVN  program  which  could  accomplish  the  following: 

a  Upgrade  of  main  secondary  roads  to  insure  continued  economic 
and  population  growth  of  outlying  areas. 

b.  The  construction  of  additional  roads  to  open  new  areas  to  settle 
ment. 
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c.  The  recovery  of  tactical  bridging  from  existing  roads  and  tlie 
replacement  of  these  bridges  with  permanent  bridging.  The  recovered 
bridging  could  then  be  further  utilized  on  new  roads. 

d.  The  expanded  US'  of  local  Vietnamese  contractors  to  perform 
this  work.  This  would  aid  in  tiie  development  of  a  civilian  construction 
capability  in  Vietnam. 

2.  Lam  Son  719. 

The  Impertance  of  including  the  Engineer  In  the  initial  planning  phase 
was  demonstrated  in  Operation  Lam  Son  719.  Ir.  this  operation,  the 
C^'m.manding  Officer,  45th  Engineer  Group,  participated  in  the  "close 
hold"  plrnning.  As  a  result,  a  task  force  Involving  two  non-divisional 
battalions  and  elements  of  a  divisional  battalion  opened  QL-9  to  Khe  Sanh 
in  less  than  3G  hours,  constructed  an  assault  strip  at  Khe  Sanh  in  14  days 
and  o.n  Highway  9  placed  thousands  of  gallons  of  peneprime  and  hundreds 
of  feet  of  bridging.  On  the  fir.st  day  of  the  operation,  116  sorties  were 
flown  for  the  engineers  alone.  Lam  Son  719  required  the  establishment 
of  a  forward  resupply  airfield,  and  the  existing  airfield  at  Khe  Sanh  Vv'as 
selected.  Reconnaissance  revealed  that  exiousive  repairs  were  required 
to  the  existing  A!' 1-2  matting.  To  preclude  delays,  XXIV  Corps  decided 
to  construct  a  new  assault  strip  at  Khe  Sanh  In  conjunction  with  the  repair 
of  the  old  field. 

The  new  strip  as  constructed  of  MX- 19  matting.  The  field  W'as 
3,232'  X  GO',  nearly  700'  shorter  than  the  existing  runway.  Vork  on 
both  strips  was  begun  on  1  February  1971  and  the  first  traffic  landed  on 
the  new  assault  strip  on  15  February  1971.  Aluminum  matting  was 
selected  for  the  new  strip  because  of  its  durability,  ease  of  installation, 
and  light  weight.  The  latter  was  especially  important  because  transporta¬ 
tion  was  critical. 

Although  we  liave  contingency  bridge  stock  on  hand,  we  did  not  have 
contingency  airfield  matting  stock  in  sufficient  quantity.  Security  pre¬ 
vented  movement  of  the  required  ali^fieid  material  into  country  in  advance 
of  the  operation.  The  need  for  contingency  stockage  is  clear  and  stock¬ 
piles  of  matting  are  now  being  est;bllshed. 

3.  Tactical  Bridging. 

Like  any  other  construction  material,  tactical  bridging  is  an  Important 
coiitingcncy  asset.  To  preclude  the  possibility  that  tactical  bridging 
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would  be  Inadvertently  retrograded,  Engineer  Command  initiated  action 
in  April  1971  to  retain  all  tactical  bridge  sets  in  RVN.  In  May,  Depart¬ 
ment  of  the  Army  concurred. 

The  redeployment  of  US  units  is  placing  greater  responsibilities 
on  RVNAF  for  contingency  bridging.  In  three  recent  cases  of  enemy 
interdiction,  the  reaction  of  RVNAF  Engineers  was  encouraging.  Their 
rapid  response  in  employing  their  contingency  stockage  reopened  the  road 
to  traffic  in  a  short  period  of. time.  A  proposal  to  transfer  contingency 
requirements  throughout  RVN  to  RVNAF  is  being  developed  by  the  Engineer 
Command.  A  portion  of  US  contingency  stocks  would  also  be  transferred 
to  RVNAF  to  store  and  maintain. 

In  mld-1970,  a  complete  Inventory  and  classification  of  bridge  assets 
in  depots  was  completed.  This  enabled  a  distribution  of  available  assets 
to  meet  the  contingency  requirements  established  by  the  major  tactical 
compianders  while  at  the  same  time  cancelling  requisitions  found  to  be 
unnecessary  as  a  result  of  the  Inventory,  at  considerable  savings  to  the 
government.  In  November  1970,  the  supply  of  M4T6  pontons  became 
critical.  Repair  of  unserviceable  pontons  was  determined  to  be  much 
more  economically  feasible  than  the  purchase  of  new  pontons;  accordingly, 
a  contract  was  awarded.  As  a  result,  343  pontons  were  repaired  at  a 
savings  of  more  than  $700,000.  This  method  has  been  recommended  to 
MACV  fc  '  repair  of  RVNAF  assets. 

B.  LOG  Program 

1.  Scope. 

The  LOG  program  is  a  program  to  provide  the  Republic  of  Vietnam 
with  a  4076  kilometer,  modern  Interprovincial  highway  network.  In 
general,  the  roads  follow  the  alignment  of  the  national  road  network 
established  by  the  French  in  the  late  1930's  and  early  1940's. 

The  responsibility  for  construction  was  assigned  to  US  Army  and  Navy 
engineer  forces,  the  US  contractor,  and  RVNAF  engineer  units.  Some 
segments  of  the  program  were  classed  as  deferred  due  to  a  lack  of 
construction  funds.  Responsibility  for  construction  was  shifted  between 
responsible  agencies  between  June  1970  and  the  end  of  July  1971  because 
of  changes  in  available  assets  (primarily  the  Increase  in  RVNAF  capa¬ 
bility  jnd  the  reduced  US  Army  capability  because  of  redeployments). 

A  tabulation  of  these  changes  is  as  follows: 
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KM  KM  KM 


Construction  Agency 

June  1970 

June  1971 

Change 

Army 

2481 

1602 

-879 

Navy 

427 

391 

-36 

CPAF  Contract 

960 

1054 

+94 

RVNAF 

165 

537 

+372 

Deferred 

43 

492 

+449 

4076 

4076 

2.  Progress. 

• 

A  milestone  will  be  reached  in  October  1971  upon  the  completion  of 
the  US  portion  of  QL-1.  The  entire  length  of  Vietnam's  principal  liigh- 
way  from  Saigon  to  north  of  Quang  Tri  will  be  finished  with  the  exception 

of  a  40  km  stretch  due  for  completion  by  RVNAF  in  December  1971. 

Overall  since  last  June  engineer  troops  have  completed  314  km  of 
new  roadt.  An  additional  442  km  of  roads  reported  previously  as 
completed  were  improved  by  necessary  repairs  and  the  addition  of 
shoulders  prior  to  turn  over  to  the  Director  General  of  Highways  (DGOH). 

Another  milestone  during  this  period  was  the  completion  of  the  first 
portions  of  the  RVNAF  program.  RVNAF  completed  64  km  and  showed 
that  they  are  capable  of  building  high  quality  highways. 

The  LOG  program  now  has  2379  km  completed,  which  is  about  66% 
of  the  undeferred  portion  of  the  program. 


The  progress  on  our  road  construction  was  repeatedly  hampered  and 
Interrupted  by  break-downs  at  our  industrial  sites,  especially  at  the 
crusher  sites.  It  has  been  difficult  to  keep  the  crushers  operational 
the  amount  of  time  necessary  to  support  the  roads.  The  unreliability 
of  generators  and  lack  of  back-up  float  and  repair  parts  to  operile  the 
crusheys  have  been  particularly  vexing. 
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In  the  periods  when  full  output  was  attained  from  our  Industrial  sites, 
the  bottleneck  returned  to  the  shortage  of  haul  capab'ility.  Maximum  use 
of  contract  haul  and  frequent  redistribution  of  equipment  were  used  to 
mitigate  haul  inadequacies. 

This  particular  situation  of  having  several  items  on  or  close  to  the 
critical  path  has  compounded  the  need  for  astute  management  of  resources 
particularly  at  the  company  and  battalion  level,  and  at  the  levels  of  group 
and  above.  The  "stove  pipe"  organization  of  the  Engineer  Command 
facilitated  such  management  and  redistribution  of  resources. 

In  order  to  complete  the  maximum  amount  of  high  quality  road  in  the 
minimum  time,  we  sought  waivers,  with  regard,  to  width  of  shoulders  and 
alignment,  wherever  excessive  amounts  of  construction  effort  were  involved 
to  meet  the  Combined  Central  Highway  and  Waterway  Committee  (CENCOM) 
standards. 

3.  Turnover  of  Roads. 

In  the  early  stages  of  the  LOC  program  the  objective  was  to  get  as 
much  paving  done  as  possible  in  order  to  reduce  the  threat  of  mines  and 
to  facilitate  military  use  during  monsoon  weatlier.  As  the  important 
supply  routes  were  completed,  we  have  been  able  to  devote  more  attention 
to  improving  the  quality  of  roads.  Thus  a  major  objective  during  the  past 
year  has  been  to  make  necessary  repairs  and  to  add  shoulders  to  roads, 
previously  reported  as  completed,  in  order  to  turn  the  roads  over  officially 
to  DGOH.  Additionally,  all  new  roads  have  been  turned  over  in  increments 
as  they  have  been  constructed. 

This  program  has  served  two  purposes.  The  required  joint  inspection 
prior  to  acceptance  by  DGOH  has  undoubtedly  inspired  greater  quality  of 
construction.  Secondly,  the  transfer  of  roads  has  provided  for  a  phased 
acceptance  of  the  maintenance  responsibility  by  DGOH,  a  necessary  step 
to  achieve  long  range  benefit  from  the  LOC  program.  Since  June  1970, 
the  amount  turned  over  by  Engineer  Command  troops  has  increased  from 
157  km  to  990  km.  Including  contractor  and  Navy,  the  total  turnover  has 
increased  from  736  km  to  1755  kra. 
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4.  MCA  LOG  Equipment. 

The  733  items  of  commercial  construction  equipment  purchased  for 
the  LOG  program  have  been  a  major  contributing  factor  in  the  success 
of  the  program.  These  items  have  increased  production  by  over  50^ 
and  in  some  cases  have  overcome  critical  equipment  deficiencies  that 
would  have  halted  production.  In  retrospect,  it  would  have  been  beneficial 
to  have  procured  larger  numbers  of  such  items  as  dump  trucks,  compac¬ 
tion  equipment  and  water  distributors.  This  shortage  of  selected  equip¬ 
ment  is  now  being  overcome  by  concentrating  these  items  in  remaining 
battalions  as  units  complete  their  LOG  missions  and  are  redeployed,  but 
valuable  time  and  effort  have  been  lost  over  the  past  year  because  of 
such  shortages. 

As  the  US  units  are  being  phased  out,  this  equipment  will  be  made 
available  to  RVNAF  units  and  also  to  local  contractors  who  will  construct 
a  portion  of  the  LOG  as  part  of  the  Clarke  Plan. 

The  idea  of  costing  equipment  to  a  project  is  a  good  one.  The  present 
toe's  are  simply  not  designed  to  permit  large  scale  construction  lil;e 
the  LOG  program,  and  the  present  system  does  not  provide  for  direct 
substitution  of  commercial  construction  equipment  for  TOE  equipment. 

The  MCA  LOG  concept  offer?  an  altern.'  tive.  An  evaluation  of  the  MCA 
LOG  equipment  is  contained  in  Part  III. 

The  method  of  providing  a  maintenance  service  by  civilian  contractor 
has  proven  to  be  necessary  and  workable.  The  addition  of  MCA  LOG 
equipment  requires  additional  mechanics  (1)  to  absorb  the  increased 
maintenance  workload  and  (2)  to  provide  the  skills  needed  to  maintain 
nonstandard  equipment.  This  system  is  especially  applicable  where 
there  is  rapid  turnover  of  military  personnel  and  the  equipment  to  be 
maintained  is  nonstandard  and  low  density.  The  maintenance  function 
can  be  accomplished  by  civilians,  allowing  the  release  of  soldiers  to 
more  combat-related  roles.  It  has  been  shown  to  be  a  workable  solution 
even  in  an  actively  hostile  environment. 

A  special,  separate  repair  parts  supply  system  was  established  for 
the  MCA  LOG  equipment  in  conjunction  with  the  maintenance  contract. 

This  system  has  been  more  or  less  effective,  and  can  be  more  respon¬ 
sive  to  user  needs  than  the  normal  Army  system.  Where  the  Dynalectron 
supporUwas  less  effective,  it  appears  that  the  problem  was  managerial. 
Where  a  weak  lead  foreman  was  in  charge,  support  was  marginal  or  poor 
and  wo  were  obliged  to  asl:  for  a  change.  Where  a  strong  lead  foreman 
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was  In  charge,  maintenance  support  was  good.  It  Is  basically  a  mail¬ 
order  system.  The  part  requirement  Is  phoned  or  mailed  to  a  purchasing 
agent  In  CONUS;  purchase  Is  made  on  the  open  market;  the  parts  are 
mailed  or  forwarded  through  military  transportation  to  the  requestor. 

The  system  Is  extremely  flexible,  utilizes  direct  relationships  between 
the  requestor  and  the  buyer,  depends  on  adequate  communications  systems 
and  ability  to  use  various  modes  of  transportation,  and  provides  repair 
parts  In  a  much  more  responsive  manner  than  the  conventional  Army 
supply  system. 

Two  additional  purchases  of  56  end  Items  of  commercial  construction 
equipment  were  made.  The  experience  gained  from  these  buys  suggests 
the  need  for  careful  planning,  and  a  thorough  understanding  of  the 
situation  by  the  procurement  personnel  Involved. 

The  first  shipment,  of  56  International  dump  trucks.  Introduced  a 
new  make  and  model  Into  the  program.  These  truclcs  were  also  a  new 
model  for  the  manufacturer,  and  the  supply  of  repair  parts  was  not 
developed  and  distributed  throughout  CONUS.  The  Initial  overpack  did 
not  contain  parts  needed  for  initial  repair,  and  in  some  Instances  the 
parts  provided  were  not  for  the  model  truck  purchased.  In  making 
follow-on  purchases  of  commercial  equipment,  for  items  similar  to 
those  already  In  the  system,  every  effort  should  be  made  to  duplicate 
the  make  c.nd  model  of  the  previous  equipment.  Also,  much  more  care 
Is  needed  In  determining  what  should  be  Included  in  the  initial  overpack; 
this  Is  underscored  by  the  fact  that  of  the  repair  parts  now  In  stock  for 
MCA  LOC  equipment,  over  three  quarters  of  the  items  contained  In 
Initial  ovcrpacks  have  not  yet  had  a  demand  made  on  them. 

A  recent  shipment  of  56  additional  pieces  of  MCA  LOC  equipment  will 
allow  RVNAF  engineer  units  to  match  the  output  of  US  units.  This  ship¬ 
ment  correctly  duplicated  make  and  model  of  items  previously  in  the 
system.  However,  It  has  been  difficult  to  keep  track  of  this  shipment 
because  of  improper  shipping  Instructions.  This  equipment  was  to  be 
utilized  by  RVNAF  units,  but  to  be  accounted  for  and  maintained  by  US 
forces.  All  items  were  addressed  to  and  delivered  to  RVNAF  depot 
facilities,  and  It  was  only  through  the  diligent  Individual  efforts  of  advisor 
^nd  Engineer  Command  personnel  that  they  v'ere  located,  Identified,  and 
brought  back  under  US  control.  Equipment  that  is  to  be  utilized  in  a  US 
program,  and  to  be  accounted  for  under  US  procedures,  should  be  delivered 
to  an  Itv country  US  unit  which  will  then  be  responsible  for  providing  it  to 
local  forces. 
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Our  ejqperlence  with  the  MCA  LOG  equipment  In  Vietnam  has  been 
generally  satisfactory.  The  equipment,  for  the  nlost  part,  has  given  us 
a  much  greater  capability  and  more  versatility.  The  equipment  can  be 
adapted  to  all  engineering  construction  requirements  that  we  have  en¬ 
countered.  In  the  future,  maximum  use  should  be  made  of  commercial 
equipment  to  supplement  the  Army  Inventory.  More  flexibility  is  needed, 
however,  to  purchase  this  equipment  expeditiously,  to  meet  the  require¬ 
ments  of  new  construction  missions  or  to  replace  equipment  which  is 
scored  out. 

5.  Vletnamlzation. 

Our  objective  has  been  to  Increase  the  RVNAF  participation  in  the  LOG 
Construction  Program  as  rapidly  as  they  were  able  to  assume  increased 
responsibility.  Milestone  dates  were  as  follows: 


DATE 

COMMITMEN'r 

Oct  69 

Build  165  km  of  LOG 

May  70 

Produce  Asphaltic  Concrete  at  Gia  Ray 

Jul  70 

Build  6D3  kra  of  road 

Sep  70 

Produce  Asphaltic  Concrete  at  Soc  Trang 

GY  70 

Build  2416  m  of  bridges 

GY  71 

Build  1592  m  of  bridges 

Jun  71 

Produce  rock  at  Nui  Le 

Sep  71 

Produce  rock  and  asphaltic  concrete  at  Ban  Me  Thuot  and 
Weigt-Davis 

In  October  1969,  the  ARVN  agreed  to  construct  a  total  of  1G5  km  of 
highways.  The  road  segments  for  which  they  accepted  respon;:,ibility 
were  as  follows: 
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1.  QL-1  'T’uy  Phong  -  Ap  Long  Lam  -  50  km 

2.  QL-1  Gia  Ray  -  MR  2/3  Border  -  65  km 

3.  QL-4S  Soc  Trang  -  Bac  Lieu  -  50  km 

To  accomplish  this  task,  three  RVNAF  battalions  (52d,  61st,  and  71st), 
three  heavy  equipment  companies,  and  three  dump  truck  companies 
were  committed  to  the  LOG  construction  program.  Initially  mineral 
products,  asphaltic  concrete  and  other  construction  materials  were 
provided  by  US  units.  Gradually  RVNAF  has  assumed  responsibility 
for  industrial  products.  First  was  the  production  of  asphaltic  concrete 
at  Gia  Ray  in  May  70.  In  September  1970,  the  Soc  Trang  plant  operated 
by  RVNAF  began  producing  asphaltic  concrete  for  QL-4.  The  Soc  Trang 
plant  provided  some  asphaltic  concrete  to  the  US  69th  Engineer  Battalion. 
In  July  1970,  two  additional  RVNAF  Engineer  Battalions  were  committed 
to  the  LOG  program.  The  RVNAF  65th  Gonstruction  Battalion  was 
assigned  to  build  QL-14  from  25  km  north  of  Ban  Me  Thuot  to  Dao 
Thong,  and  the  RVNAF  202d  Gombat  Engineer  Battalion  was  given  the 
responsibility  of  building  LTL-7B  from  QL-14  to  Gheo  Reo.  At  this 
time,  RVNAF  also  accepted  responsibility  for  TL-2B,  from  QL-1  to 
Ham  Tam,  LTL-2,  from  QL-1  to  Phuoc  Le,  and  LTL-8A,  from  LTL-27 
to  Rach  Gia.  This  commitment  brought  the  total  RVNAF  responsibility 
to  518  I'm  with  64  km  having  been  completed  as  of  1  June  1971.  In 
addition  to  roads,  RVNAF  agreed  to  build  39  bridges  with  a  total  length  of 
2416  meters  in  the  GY  70  program.  Thirteen  (13)  bridges  with  a  total 
length  of  1592  meters  have  beei  completed.  The  GY  71  program  included 
71  bridges  of  which  five  have  been  completed.  The  RVNAF  program 
includes  eight  prestressed  bridges  one  of  which  is  partially  completed. 

The  next  step  in  the  Vietnamization  wa.s  to  transfer  responsibility  for 
production  of  crushed  rock  to  RVNAF  units.  Three  industrial  sites  are 
presently  scheduled  to  be  turned  over  to  RVNAF.  The  first  of  these  sites 
Nui  Le,  was  turned  over  for  operational  control  to  the  RVNAF  52d 
Gonstruction  Battalion  on  1  June  1971.  The  next  site  to  be  turned  over 
is  the  Ban  Me  Thuot  site  which  will  be  transferred  on  1  September  1971. 
This  site  will  be  operated  by  urits  of  the  RVNAF  65th  Gonstruction 
Battalion  to  support  construction  on  QL-14.  The  Weigt-Davis  site  is 
also  to  be  turned  over  on  1  September  1971,  and  will  supper  t  construction 
on  IiTL-7B  and  QL-14.  The  RVNAF  202d  Combat  Engineer  Battalion 
will  operate  the  .site.  The  responsibility  for  logistical  support  of  these 
industrial  sites  is  divided  between  a  contractor,  a  US  detachment,  and 
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RVNAF.  The  contractor  will  maintain  MCA  equipment.  A  US  construc¬ 
tion  support  detachment  will  maintain  non-TOE  equipment  and  will  requisi¬ 
tion  drill  steel,  bits,  and  explosives  until  the  RVNAF  are  able  to  requisition 
these  items  through  their  supply  system.  The  RVNAF  will  maintain  their 
baseline  equipment.  Advice  and  assistance  for  the  operation  of  the 
Industrial  sites  will  be  given  by  a  US  engineering  consultant.  The  US 
detachment  will  phase  out  of  the  support  role  as  the  RVNAF  are  capable 
of  operating  and  supporting  the  site,  but  not  later  than  1  July  1972. 

Until  1  July  1971,'  RVNA^'  units  obtained  construction  material  through 
the  affiliated  US  battalion.  This  system  of  supply  had  the  effect  of  putting 
the  RVNAF  battalion  in  competition  with  a  US  battalion  for  the  same  mate¬ 
rial.  vVhen  materials  became  critical  the  RVNAF  battalion  often  did  not 
get  what  it  wanted.  RVNAF  units  are  naturally  reluctant  to  start  on  their 
jobs  until  all  the  required  material  is  available.  Another  difficulty  v/itli 
this  system  existed  when  the  RVNAF  bill  of  materials  (BOM)  appeared 
excessive.  Since  the  US  unit  had  no  authority  to  review  the  BOM,  it  was 
forced  to  either  issue  what  appeared  to  be  excessive  amounts  of  material 
or  issue  only  wliat  it  thought  were  adequate  amounts.  This  usually  caused 
ill  feelings  between  US  and  RVNAF  units.  Under  the  new  supply  system 
the  RVNAF  will  requisition  the  necessary  supplies  through  their  own 
system.  This  will  provide  a  more  appropriate  method  of  supply  for  RVNAF 
construction  projects. 

RVNAF  engineer  units  have  encountered  the  same  problems  as  the 
US  LOG  battalions.  For  example,  there  is  a  lack  of  adequate  LOG 
construction  equipment  to  build  roads.  The  5G  items  of  MGA  LOG  road 
construction  equipment,  previously  mentioned,  are  presently  being  issued 
to  RVNAF  LOG  construction  units.  Included  are  compaction,  water 
distribution,  and  welding  equipment.  As  additional  equipment  becomes 
available  from  US  units  completing  their  LOG  projects,  it  will  be  trans¬ 
ferred  to  RVNAF.  All  MCA-purchased  equipment  will  be  maintained  by 
the  maintenance  contractor,  Dynalectron. 

The  RVNAF  units  have  demonstrated  that  they  are  capable  of  building 
roads  and  bridges  as  well  as  US  units  ^iven  the  proper  equipment  and 
lo;  istic  support.  One  of  the  most  formidable  problems  confronting  the 
RVNAF  engineers  is  maintenance  of  equipment.  The  principal  problems 
appear  to  be  supply  of  repair  parts  and  training  of  mechanics  and 
operators.  The  bolstering  of  their  maintenance  capability  should  be  of 
first  priority.  One  way  of  doing  this  is  to  contract  for  che  rebuild  of 
major  components,  such  as  engines,  generators,  and  rock  crushers. 
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The  RVNAF  have  taken  over  portions  of  the  construction  and  support 
responsibility  during  the  past  1  1/2  years.  This  has  been  a  slov/  and 
methodical  process.  Due  to  the  present  Vletnamlzatlon  policy,  this 
responsibility  must  be  shifted  to  RVNAF  at  an  accelerated  rate. 

6.  Clarke  Plan. 

Lieutenant  General  F.  J.  Clarke,  during  his  November  1970  visit 
to  Vietnam,  suggested  switching  a  number  of  LOC  projects  In  the  Delta 
from  troop  to  Vietnamese  contractors.  This  plan  has  the  advantage 
of  releasing  US  engineer  units  for  earlier  redeployment,  and  It  should 
help  fester  a  road  construction  Industry  In  Vltenam,  as  similar  programs 
did  In  Korea  and  Okinawa.  Additionally,  there  Is  an  overall  savings  of 
money  since  the  cost  of  the  contractor  will  not  be  as  high  as  the  cost  of 
keeping  the  engineer  battalions  in  Vietnam  the  necessary  time  to  complete 
the  roads.  The  initial  proposal  provided  for  the  contractor  to  take  over 
the'construction  of  113  km  of  road,  thereby  releasing  three  US  engineer 
battalions.  This  v/ould  have  saved  26  battalion  months  in  Vietnam  when 
considering  estimated  completion  dates  of  these  units.  Because  of  the 
difficulty  in  obtaining  funds  for  Implementing  the  plan,  the  scope  ”'as 
reduced  to  83  km  at  an  estimated  cost  of  $16. 0  million.  Under  this 
version,  one  battalion  will  be  released  from  construction  as  originally 
scheduled  and  the  other  two  battalions  two  months  later.  This  saves  22 
battalion  months  In  Vietnam,  which  Is  an  estimated  $26.4  million 
savings.  This  figure  is  based  on  a  Department  of  the  Army  study  showing 
that  the  cost  of  keeping  a  construction  battalion  In  Vietnam  Is  $1.2 
million  per  month. 

During  his  visit  in  April  1971,  the  Secretary  of  the  Army  was  briefed 
on  the  desirability  of  this  program.  Subsequently,  Department  of  the  Army 
provided  $9.3  million  to  go  with  $6.7  million  already  programmed  from 
MACV  sou-’ces.  On  12  June  DOD  advised  that  the  Clarke  Plan  was  ap¬ 
proved. 

One  note  regarding  approval  of  the  Clarke  Plan.  It  is  taking  us  eight 
months  to  implement  the  plan,  and  everyone  was  for  It.  The  delay  was 
In  the  unnecessary  reference  to  higher  authority  to  get  a  decision. 

This  recourse  to  higher  and  higher  authority  should  not  be  necessary 
for  small  changes  In  method. 
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Planning  has  already  started  for  obtaining  the  Vietnamese  contractors. 

A  prototype  contract  previously  approved,  cOiislstlng  of  8. 9  km  of 
LTL-27,  is  being  awarded  and  has  attracted  five  contractors.  Plans 
and  drawings  for  the  83  km  of  Clarke  Plan  roads  are  being  prepared. 
Certain  items  of  equipment  from  the  three  engineer  battalions  being 
released  will  be  made  available  for  use  by  the  contractor.  Bridge 
piling  and  stringers,  already  ordered  for  troop  construction  of  the 
bridges  along  these  routes,  will  be  striciq)lled  in  the  Delta  for  uSe  by 
the  contractor. 

While  the  long  range  benefits  of  this  program  are  promising,  short 
range  problems  a^'e  apparent.  Local  contractors  lack  managerial 
skills,  capital,  and  technical  ability.  It  is  anticipated  that  these 
shortcomings  will  cause  contractor  defaults  in  the  early  part  of  the 
program  until  a  nucleus  of  qualified  contractors  is  developed. 

.7.  Bridging: 

In  support  of  the  LOG  program,  714  bridges  are  to  be  constructed 
throughout  RVN.  Since  June  1970,  49  of  these,  totaling  5, 119  meters, 
have  been  completed  to  include  the  longest  bridges  constructed  by  US 
and  nVNAF  engineers,  the  500  meter  Bong  Song  and  the  1100  meter 
Tuy  Hoa  bridges.  The  majority  of  the  bridges  have  been  constructed  of 
standar  1  wide  flange  sections  and  36"  built-up  beams;  however,  six  of 
the  bridges  are  to  be  constructed  of  locally  manufactured  prestressed 
concrete  beams.  The  first  of  these  is  scheduled  for  completion  in 
August  1971.  Of  the  313  bridges  remaining  to  be  constructed,  25  are 
underway  at  the  present  time.  The  Vietnamese  have  demonstrated  their 
desire  and  ability  to  build  bridges.  The  59  span,  1100  meter  bridge  south 
of  Tuy  Hoa  is  one  example  of  their  capability.  Unfortunately  their 
logistic  system  cannot  cope  with  the  heavy  demand.  One  problem  that 
has  been  observed  is  that  RVNAF  engineers  do  not  forecast  logistic 
requirements. 

8.  Aggregates: 

The  production  of  our  rock  crushers  was  seldom  able  to  keep  up  with 
needs  of  the  LOG  battalions  during  the  construction  season.  A  battalion 
needs  approximately  5000  cubic  yards  of  aggregate  to  construct  a  kilometer 
of  road  each  week.  Few  of  our  quarries  were  consistently  able  to  meet 
this  goal  as  shown  by  the  following: 
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AVG  WEEKLY 


QUARRY 

CRUSHERS 

PRODUCTION  IN  CUBIC 
YARDS  (JAN-JUN  71) 

BATTALIONS 

SUPPORTED 

Nui  Le 

250  TPH  Cedar  Rapids 
225  TPH  Pioneer 

6,519 

169th,  52d 
ARVN 

A^eigt-Davis 

Two  225  TPH  Pioneers 

3,306 

20th 

Banana 

400  TPH  Plant 

75  TPH  Eagle 

10,118 

169th 

Vin  Hao 

250  TPH  Cedar  Rapids 

5,094 

589th,  61st 
ARVN 

Bao  Loc 

250  TPH  Cedar  Rapids 
75  TPH  Eagle 

4,377 

554th 

Dillard 

250  TPH  Cedar  Rapids 
225  TPH  Pioneer 

4,-595 

815  th 

Vung  Tau 

400  TPH  Plant 

250  TPH  Cedar  Rapids 
Two  225  TPII  Pioneers 
Two  75  TPII  Eagles 

13,475 

Delta 

Don  Duong 

250  TPH  Cedar  Rapids 

4,114 

577th 

Khanh  Duong 

250  TPH  Cedar  Rapids 
75  TPH  Eagle 

2,225 

Task  Force 
Sierra 

Whiskey  Mtn 

250  TPH  Cedar  Rapids 
75  TPH  Eagle 

5,665 

864th 

The  TOE  75  TPH  Eagle  crusher  is  used  at  some  sites  to  produce 
limited  quantities  of  special  products.  Seldom  was  50^  of  the  rated 
capacity  of  the  equipment  achieved. 

The  principal  cause  of  non-productive  time  was  doadlined  equipment  -- 
crushers,  generator.^,  air  compressors,  and  track  drills.  Crushers 
deadlined  for  low  density  repair  parts  not  on  hand  in-country  were 
frequently  out  of  action  for  a  month  of  more.  An  extreme  example  is  the 
300  roll  crusher  at  Vung  Tau  which  was  deadlined  for  over  a  month  a- 
waiting  a  ^1-50  heater  coil  for  the  starter  .switch.  Many  times  a  piece 
of  equipment  was  down  becau.se  an  overhauled  engine  was  not  properly 
assembled  and  would  last  only  a  week  or  two. 
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The  crusher  equipment  in  Vietnam  is  not  sturdy  enough  to  stand  the 
punishment  and  abuse  it  receives.  It  is  not  ’'soldier  proof. "  It  requires 
too  much  maintenance. 

Our  whole  concept  of  producing  aggregates  for  major  road  projects 
needs  to  be  re-examined.  Possibly,  v/e  should  have  relied  upon  contractors 
to  produce  aggregates.  On  the  other  hand,  if  troops  are  to  produce  rock, 
in  far-off  places,  we  need  better  equipment,  a  better  maintenance  system, 
better  trained  operating  and  maintenance  personnel  and  adequate  funds 
to  replace  worn  out  equipment. 

9.  Monsoon  Planning. 

The  monsoons  require  a  change  in  construction  methods  to  suit  the 
weather.  One  must  take  certain  measures  to  minimize  the  deleterious 
effects  of  the  monsoon;  for  example,  one  should  remove  quarry  over¬ 
burden  during  dry  weather.  Operations  must  be  modified  to  v/ork  with 
the  weather  whenever  possible  and  to  avoid  crippling  drainage  problems 
during  wet  weather.  Vith  hvo  monsoons  haying  different  effects  in 
different  parts  of  the  country,  it  is  possible  to  switch  engineer  effort 
depending  on  where  the  rain  is. 

iVet  weather  construction  in  the  Delta  has  Involved  some  procedures 
worth  comment.  Clay-lime  or  sand-cement  stabilization,  successfully 
used  in  dry  weatiicr,  is  inefficient  in  the  monsoon  because  clay  borrow 
pits  are  flooded,  and  sand  stoclqjiles  are  saturated.  Sand-asphalt  is  a 
relatively  Inexpensive  answer.  Dredged  sand  is  put  through  a  drier, 
four  to  five  percent  asphalt  (AP-3)  is  added,  and  the  mixture  replaces 
clay-lime  or  sand-cement  as  a  subbase.  The  mixed  product  may  be 
stockpiled  24  to  48  hours,  depending  on  temperature  (the  higher  the 
temperature,  the  longer  one  may  stockpile).  It  may  be  laid  with  a  grader 
or  Jersey  spreader,  the  latter  being  preferable  for  thicker  lifts.  The 
vibratory  compactor  seems  to  do  the  best  job  in  compacting  sand-asphalt. 

Ordinary  cruslicd  rock  base  course  may  be  used  during  dry  weather 
in  the  Delta,  but  black  base  seems  prbferable  in  wet  weather  because  it 
provides  a  waterproof  seal.  \Vhen  the  ordinary  base  course  gets  too  wet, 
one  has  the  obvious  compaction  problem.  Also,  rains  will  wash  out 
the  fines.  iVith  black  base  these  problems  arc  avoided.  Base  course  is 
run  through  a  drier,  four  to  five  percent  asphalt  (AP-3)  is  added.  (The 
screens  arc  removed;  gradation  control  is  not  required. )  Black  base  is 
most  successfully  laid  down  with  a  paving  machine,  but  the  Jersey  spreader 
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or  blade  laying  may  also  bo  used.  Compaction  Is  the  same  as  for 
asphaltic  concrete:  a  steel-wheel  breakdown  roller  followed  by  a  rubber- 
tired  roller. 

C.  Base  Construction 

A  new  focus  of  effort  in  base  construction  derived  from  the  recognition 
that  with  decreasing  numbers  of  US  troops,  facilities  must  be  consolidated 
and  made  more  efficient  and  that  morale  and  recreational  facilities  must 
be  expanded.  In  general,  new  base  facilities  were  to  cater  to  bedding 
down  In-country  redeployments,  to  reduce  and  consolidate  functions,  and 
to  Improve  welfare  of  troops. 

During  late  19C9  and  early  1970  a  series  of  continuing  disturbances 
occurred  at  the  Long  Binh  stockade.  Inmate  grievances  centering  around 
substandard  living  and  safety  conditions.  To  overcome  these  deficiencies 
and  to  provide  increased  security,  a  new  stockade  and  maximum  security 
facility  were  needed  for  a  projected  inmate  population  of  approximately 
350.  vVhile  a  contractor's  e.stimate  of  $1. 17  million  was  under  considera¬ 
tion,  engineer  troops  in  late  July  70  began  the  construction  of  the  maximum 
security  facility  and  continued  the  entire  project  to  its  completion  on 
1  July  1971.  This  sophisticated  modern  cement  block  facility  is  another 
testimony  to  the  ability  of  engineer  troops  to  mobilize  rapidly  and  accom¬ 
plish  a  task  in  a  professional  manner  achieving  results  comparable  to 
those  achieved  by  an  experienced  contractor. 

A  new  commissary  sales  store  and  warehouse  complex  was  constructed 
at  Newport  to  replace  the  rented  commissary.  In  Saigon,  the  lease  of 
which  was  not  being  renewed.  In  addition  to  being  on  rent-free  real 
estate,  the  Newport  store  would  provide  for  increased  food  handling 
efficiency  from  ship  to  store  to  customer.  The  $0,922  million  project 
of  pre-engineered  structures  which  was  completed  by  the  CPAF  contractor 
on  26  June  1971  provides  28,  000  square  feet  of  commissary  sales  store 
and  24, 000  square  feet  of  warehouse. 

Religious  retreat  centers  have  met  with  success  in  Germany  and 
Korea.  The  USARV  Chaplain  requested  such  a  facility  for  US  forces  in 
Vietnam  as  one  method  for  improving  troop  morale  during  the  period  of 
US  redeployments  by  providing  an  in-coimtry  facility  to  meet,  relax  and 
discuss  common  problems.  Engineer  troops  were  committed  as  the  most 
responsive  construction  agency  to  assure  early  occupancy.  The  renovation 
of  11  existing  structures  at  Cam  Ranh  Bay  was  completed  on  15  July  1971 
at  a  cost  of  $75, 000. 
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The  growing  concern  with  drug  abuse  In  Vietnam  resulted  in  a  positive 
program  to  identify  and  detoxify  users.  Existing  facilities  at  Long  Binh 
and  Cam  Ranh  were  rehabilitated  and  expanded  for  2C0  and  300  patients, 
respectively.  Work,  which  was  begun  in  mid-June  using  engineer  troops 
and  contractor,  was  completed  at  the  end  of  July  at  an  estimated  cost  of 
$156,000. 

Hand-in-hand  with  the  concern  for  the  identification  and  treatment  of 
the  drug  abuser  v/as  another  program  aimed  at  prevention.  Sports  areas 
were  to  be  provided  to  combat  boredom  which  had  been  identified  as 
contributory  to  the  use  of  drugs,  and  to  provide  for  a  real  need  for 
recreation.  Facilities  at  Long  Binh,  Can  Tho,  Binh  Thuy  and  Chu  Lai 
include  basketball,  tennis,  volleyball  and  handball  courts.  Engineer 
troops  and  contract  have  been  use^  for  the  $315,000  program.  Those 
facilities  that  have  been  completed  are  enjoying  good  use  v.'cll  into  the 
night. 

MACV  advisors  are  located  at  many  small  sites.  These  locations 
change  as  the  RVNAF  units  redeploy  in  country  as  a  consequence  of  US 
redeployments  to  CONUS.  To  provide  proper  living  conditions  at  these 
generally  isolated  facilities,  an  upgrading  program  was  begun  in  early 
19G9.  Some  216  sites  at  a  cost  of  $4.  7  million  were  involved  in  a  con¬ 
tractor  and  engineer  troop  effort. 

The  USARV  Facilities  Review  Board  reviews  all  requests  for  nev/ 
construction,  to  avoid  non-essential  construction.  Thus  it  conserves 
not  only  engineer  troop  construction  effort,  but  also  materials  and 
contract  construction  funds.  During  FY  71,  109  MCA  projects  were 
reviewed  and  only  34  wore  recommended  by  the  FRB  at  an  estimated 
cost  of  $4.  1  million.  The  75  disapproved  projects  had  a  value  of  $^.0.  7 
million.  The  board  additionally  approved  183  minor  new  construction 
projects  with  an  estimated  cost  of  $1.  4  million  while  disapproving  120 
with  an  estimated  cost  of  $0.  574  million. 

D.  Facilities  Engineering 

Tho  principal  method  of  providing  facilities  engineering  support  in 
Vietnam  has  been  through  the  use  of  contractor  effort.  This  aporoach 
has  been  in  effeci  since  1964  when  it  was  dclermined  that  overriding 
requirements  for  military  personnel  in  field  operations  would  preclude 
support’v/ith  troop  units.  The  major  advantages  v/hich  have  accrued 
from  this  method  of  support. have  been  continuity  of  management  and  a 
continuing  upgrading  of  technical  ability.  In  addition  and  ])e/lir.ps  (J 
more  long  r;mge  significance  has  beer  the  development  of  a  wide  be'^o  of 
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technical  skills  among  the  Vietnamese  civilians  employed  by  the  contractoi’s 
Recent  efforts  toward  upward  mobility  of  local  national  (LN)  employees 
should  result  in  the  development  of  a  middle  management  capability 
among  the  Vietnamese.  The  trend  toward  utilizing  Vietnamese  In  an 
Increasing  number  of  management -type  activities  Is  resulting  in  a 
diminished  requirement  for  Third  Country  Nationals  (TCN).  It  is  anti¬ 
cipated  that  by  the  end  of  FY  73  only  those  TCN*s  with  highly  specialized 
technical  skills  will  remain. 

During  FY  71  and  FY  72  three  contractovo,  Pacific  Architects  and 
Engineers  (PAE),  Vinnell  Corporation,  and  Philco-Ford,  have  been 
providing  the  required  facilities  engineering  support  to  the  Free  World 
Military  Assistance  Forces,  less  tI  eU.S.  Air  Force.  Philco-Ford 
assumed  the  support  requirements  for  the  Da  Nang  -  Chu  Lai  area  in 
FY  71.  PAE  provides  support  for  the  remainder  of  Vietnam,  and  Vinnell 
Corporation  shares  operation  and  maintenance  of  the  high  voltage 
electrical  system  with  PAE. 

The  current  method  of  contracting  for  facilities  support  is  through 
the  use  of  sole  source  cost-plus -award-fee  (CPAF)  contracts.  In 
addition,  a  cost  incentive  feature  was  introduced  in  FY  71  which  provides 
additional  fees  based  upon  improved  performance  and  contract  savings. 

This  feature  has  resulted  in  a  definite  upgrading  of  contractor  performance 
during  FY  71.  One  change  is  suggested  to  the  method  of  contracting  for 
facilities  engineering  support.  At  present,  the  contractor  is  entirely 
dependent  upon  the  Army  for  all  logistic  support.  For  items  readily 
available  within  the  Army  system,  this  is  appropriate.  However,  as  in 
the  case  with  Dynalectron  in  supporting  nonstandard  (MCA)  equipment, 
it  would  seem  appropriate  to  allow  the  contractor  to  purchase  items 
which  are  low-density  or  nonexistent  in  the  Army  system.  This  would 
tend  to  expedite  receipt  of  .supplies. 

Budget  reductions  for  the  Engineer  Command  (530.2  million  in  FY  71) 
required  USARV  to  accept  a  reduced  level  of  contractor-provided  services 
at  the  installation  level.  This  has  resulted  in  additional  deferred 
maintenance  and  an  inci  eased  reliance  on  troop  self  help.  By  30  June  1971, 
base  closures  had  reduced  requirements  sufficiently  to  enable  the 
Engineer  Command  to  live  v/ithin  the  budget  at  the  reduced  services  level. 

An  additional  $16.8  million  would  have  been  required  to  provide  support 
at  the  level  prescribed  in  the  AR  420  series. 
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Although  overall  support  In  the  mission  area  has  been  successful, 
there  are  problems.  One  problem,  that  of  procui>ement  procedures, 
should  be  evaluated  and  alternate  methods  formulated.  Basically,  the 
command  has  been  required  to  follow  all  normal  CONUS  procurement 
regulations.  This  strict  adherence  to  a  somewhat  inflexible  system  has 
resulted  in  less  than  responsive  support  on  occasions.  Greater  flexibility 
should  be  permitted  in  a  theater  of  operations.  This  need  for  flexibility 
Is  emphasized  during  phase  down  by  budget  restrictions,  base  closures, 
real  property  maintpnance  training  for  RVNAF,  and  increased  contractual 
effort  to  include  immediate  response  to  command  priority  requirements. 

A  vast  complex  of  temporary  installations  consisting  of  approximately 
180  major  bases  and  over  500  minor  bases  was  .  constructed  to  house  the 
large  number  of  troops  initiallyscnt  to  Vietnam.  Some  pro-engineered 
metal  buildings,  high  voltage  power  and  underground  utility  systems 
were  installed,  liut  for  the  most  part  temporary  timber  construction  was 
provided.  As  the  US  forces  withdrew  from  RVN,  these  excess  base 
camp.s  were  transferred  to  RVNAF  to  enhance  the  Vietnamization  program. 

The  transfer  of  facilities  was  completed  in  accordance  with  peace¬ 
time  procedures,  specifically  AR  405-90  and  implementing  policies  from 
USARPAC,  MACV  and  USARV.  An  elaborate  procedure  was  established 
to  report  excess  facilities  through  coordinator  cliannels  to  MACV  where 
coordination  v/as  effected  with  RVNAF,  GVN  and  other  US  .service.,).  This 
process  required  several  months  and  involved  complicated  planning  and 
execution  of  transfers.  Great  emphasis  was  placed  on  maintaining  a 
complete  and  continuous  audit  trail.  After  MACV  authorized  the  transfer, 
Engineer  Command  approved  the  Form  337*s  for  each  facility  and  the 
facilities  engineer  contractor  transferred  the  property  to  the  new  owner 
by  Form  1354.  Damage  to  US  facilities  was  accounted  for  by  report  of 
survey. 

Prior  to  the  first  transfers,  US  troops  stripped  facilities  and 
relocated  equipment  to  new  bases.  RVNAF  troops  also  stripped  facilitic.s. 
Constant  command  emphasis  by  US  and  RVNAF  brought  this  problem 
under  control.  A.s  RVNAF  planned  to  occupy  the  initial  facilities  trans¬ 
ferred,  it  was  ncce.ssary  to  protect  them  for  prolonged  periods  to  insure 
usable  condition.  After  RVNAF  requirements  have  boon  satisfied,  some 
bases  are  transferred  to  be  dismantled. 

The  US  recovered  sophisticated  equipment  and  high  dollar  items 
prior  to  transfer.  Simple  loy/  voltage  generators  were  substituted  for 
high  voltage  systems.  This  substitution  nrevented  overloading  the 

35" 

CONFIDENTIAL 


CONFIDENTIAL 


RVNAF  logistical  system  and  retained  valuable  equipment  for  US  units. 

A  study  was  made  to  determine  the  economics  of  retrograding  typical 
facility  components.  Although  many  components  could  be  economically 
retrograded,  security  needs,  time,  and  engineer  effort  had  to  be 
considered. 

USARV  Is  responsible  to  insure  continuity  of  operations  at  transferred 
bases.  This  mission  required  an  extensive  RVNAF  training  program 
which  included  providing  tools,  manuals,  and  repair  parts  for  equipment. 

In  many  cases,  facilities  had  deteriorated  before  the  US  was  ready  to 
leave  an  installation.  Procedures  were  established  to  r.ell  unusable 
facilities  as  standing  scrap  through  PDO.  Vietnamese  contractors  offered 
approximately  7  -  ICw  of  initial  acquisition  value  for  old  wooden  buildings 
and  the  US  was  saved  the  expense  of  removal. 

The  base  transfer  program  was  hindered  by  strict  US  security  which 
prevented  coordination  of  base  transfers  v/ell  in  advance  and  by  a  CONUS- 
type  property  disposal  system  that  cost  more  to  manage  than  some  of  the 
property  was  worth.  In  spite  of  those  drawbacks,  the  property  was 
transferred  in  a  systematic  manner  to  the  Vietnamese  agency  designated 
to  accept  it. 

It  has  been  the  objective  of  the  US  Army  Engineer  Command  to  reduce 
the  number  of  leased  facilities  formerly  held  by  US  and  Free  World 
Military  Assistance  Forces  and  consolidate  units  and  organizations  into 
rent-free  facilities,  consistent  with  operational  requirements.  During 
the  period  25  June  1970  through  30  July  1971  there  has  been  a  net  reduc¬ 
tion  of  148  leases  and  a  total  reduction  in  annual  rent  of  over  $2,200, 000. 
While  troop  strength  has  been  cut  drastically  in  the  last  year,  the  number 
of  garrisoned  troops  has  remained  static  and  in  some  instances  has 
increased  in  areas  such  as  Da  Nang,  Saigon,  and  Can  Tho  where  most 
of  the  US  leaseholdings  are  concentrated.  The  program  to  reduce  the 
number  of  leaseholdings  l.as  been  facilitated  by  the  use  of  utilization 
surveys.  Each  leased  facility  is  surveyed  once  each  year  to  determine 
the  adequacy  of  space  utilization.  Copies  of  tlio  surveys  are  given  to 
the  local  area  coordinator  along  with  appropriate  recommendations  to 
effect  consolidation  of  leased  facilities  wherever  possible.  Other  actions 
taken  to  reduce  lease  and  associated  costs  were: 

(1^  Full  utilization  of  facilities 

(2)  Relocation  of  activities  to  rent-free  facilities 
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(3)  Reduced  American  presence  In  Saigon 

(4)  Negotiations  of  contracts  for  utilities 

(5)  Conservation  of  utilities 

Through  commana  letters  the  zone  coordinators  have  been  informed  of 
the  leasing  and  utilities  cost  associated  with  their  areas  of  responsibility. 
Utilization  studies  have  pointed  out  to  commanders  those  leased  facilities 
that  could  be  terminated  by  consolidation  into  other  leased  or  rent-free 
facilities.  The  zone  coordinators  actively  supported  this  program. 
Coordination  with  US  Army  Procurement  Agendy  Vietn:;im  resulted  in 
insuring  that  the  US  Government  obtained  the  lowest  available  rate  from 
itility  companies.  Formalizing  utilities  contracts  resulted  in  standardized 
)llling  procedures  saving  administi’ative  processing  time.  Utilities 
jonservatlon  received  continuing  command  attention.  Demands  for  power 
ncreased  with  the  US  Army  buildup  in  RVN.  This  demand  was  met 
hrough  the  use  of  low  voltage  distribution  systems  and  the  construction 
)f  36  high  voltage  land-based  plants  augmented  by  11  power  barges  at 
roastal  locations.  In  1967,  the  Engineer  Command  assumed  responsibility 
or  power  procurement  within  country. 

Low  voltage  p.ower  generation  support  is  currently  provided  by  the 
cadllities  engineering  contractors  throughout  the  Republic  of  /ietnam. 

The  closed  loop  support  system  in  use  has  not  provided  low  voltage 
generators  at  a  sufficient  uate  to  satisfy  new  requirements  and  the  replace- 
-ment  of  units  retrograded  for  rebuild.  The  resulting  shortage  is  currently 
impacting  on  operations.  Actions  are  being  coordinated  to  correct  the 
problem.  However,  the  support  system  should  be  analyzed  to  determine 
improvement  which  if  implemented  would  insure  adequate  response  under 
all  circumstances.  , 

High  voltage  power  is  used  at  the  larger,  built-up  areas.  Tlic  redeploy¬ 
ment  of  US  troops  from  RVN  has  created  a  need  to  reduce  power  at  some 
locations  while  consolidating,  maintaining,  or  increasing  power  production 
at  others.  Because  of  liigh  operating  costs,  five  T-2  power  barges  have  been 
removed  from  service  and  the  remaining  six  are  scheduled  to  be  witlich  awn 
^this  calendar  year.  Two  land-based  plants  have  been  removed  and  three 
plants  have  been  transferred  to  RVNAF.  Plans  are  being  proce.vscd  by 
MACV  Joint  Planning  Group  to  determine  future  RVNAF  require.ncnts.  Plans 
are  also  underway  to  increase  the  pov/er  capacity  of  the  plants  at  MACV  f/2, 
:oien  Hoa  and  Can  TIiO.  Consolidation  of  power  production  at  Da  Nang  will 
permit  the  return  of  the  MUSE  generators  to  the  Navy. 
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Facilities  engineering  support  in  Qua*ig  Tri  Province  increased  during 
February  and  March  1971  due  to  Lam  Son  719.  Electrical  power  genera¬ 
tion,  water  production  and  fire  protection  support  were  significantly 
upgraded  during  this  operation. 

As  combat  operations  have  decreased,  requests  for  air  conditioning 
of  all  types  have  increased.  Efforts  to  control  and  utilize  existing  assets 
are  continuing,  in  order  to  minimize  requirements  for  new  air  conditioners. 
Because  of  the  wide  variety  of  nonstandard  items  in  use,  repair  parts 
are  a  continuing  prdblem  tiiroughout  RVN. 

E.  Vietnamization 

An  energetic  training  progr.am  was  undertaken  during  1970-1971 
to  develop  a  skilled  force  of  ilVNAF  engineers.  Primary  emphasis  was 
placed  on  LOG  construction,  industrial  site  operation,  facilities 
engineering,  land  clearing  operations,  and  mapping  and  topograpliic 
training.  Vietnamization  training  has  been  conducted  in  two  basic  forms: 

(1)  on-the-job  training  with  US  units  and  (2)  mutual  association  of  RVNAF 
units  with  US  uniis. 

Vietnamization  of  land  clearing  has  been  accomplished  through  the 
activation  of  three  RVNAF  land  clearing  companies.  These  units  were 
trained  through  an  on-the-job  training  program  conducted  by  the  US  62d 
Engineer  Battalion  (Land  Clearing).  Prior  to  receiving  independent 
missions,  these  RVNAF  units  performed  missions  in  conjunction  with 
US  land  clearing  companies.  The  major  problem  in  the  Vietnamization 
of  land  clearing  has  been  a  lack  of  repair  parts  caused  by  the  unresponsive¬ 
ness  of  the  RVNAF  supply  system. 

The  first  tangible  evidence  of  industrial  site  training  was  the  turn  over 
of  the  Nul  Le  complex  to  RVNAF  in  June  1971.  Other  industrial  sites 
have  been  identified  for  turn  over  in  the  fall  of  this  year. 

Vietnamization  of  LOG  maintenance  has  been  accomplished  by  turning 
over  completed  sections  of  highway  to  the  Director  General  of  Highways 
(DGOH).  The  MACV  Director  oLConstruction  is  responsible  for  advising 
the  DGOH  on  highway  maintenance  and  has  encouraged  the  development 
of  highv/ay  maintcnimce  teams. 

F.  Personnel 
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A  topic  of  interest  in  the  personnel  area,  not  mentioned  in  Part  1 
but  deserving  attention,  has  to  do  with  MOS  skillq^  and  availability  of 
trained  personnel.  Unit  commanders  never  seem  to  feel  that  incoming 
personnel  are  adequately  trained,  and  certainly  all  would  agree  that  a 
few  weeks  at  Fort  Leonard  Wood  do  not  produce,  to  a  high  degree,  the 
proficiency  required  for  operation  of  the  relatively  complex  items  of 
construction  equipment  such  as  graders,  cranes,  paving  machines  and 
scrapers.  Many  operators  do  become  quite  proficient  after  a  few  months 
of  Intense  construction  operations,  but  most  of  these  either  leave  the 
service  or  are  promoted  to*NCO  status.  In  either  event,  the  operator 
is  lost  and  a  new  one  must  be  trained.  At  present,  the  highest  grade 
for  an  equipment  operator  is  Spe  :ialist  Five.  The  authorization  of  an 
appropriate  number  of  E-6  positions,  especially  for  operation  of  the  more 
complex  construction  equipment,  may  offer  the  Army  considerable  savings 
in  the  long  run. 

Another  personnel  area,  of  vital  importance  to  development  of  a 
professional  Army,  is  the  discharge  of  unfit  or  unsuitable  soldiers 
(AR  635-212).  There  is  great  reluctance,  among  company  commanders 
and  first  sergeants,  to  wade  through  the  cumbersome  and  complex 
paper  work  —  admittedly  necessary,  to  protect  the  Army  and  the  individual 
required  for  a  212  discharge.  Junior  officers  and  NCO's  apparently 
prefer  to  put  up  with  the  habitual  shirker  or  drug  addict,  rather  than 
struggle  through  the  involved  discharge  procedures.  To  offset  th's 
self-defeating  "foot  dragging"  has  required  sustained  command  eiuphasls, 
and  every  possible  measure  to  simplify  the  procedures  and  minimize  the 
administrative  burden  on  the  company.  The  administrative  process  has 
been  reduced  to  form  letters  which  have  hc’ped  immensely,  and  facilitated 
the  v/hole  process.  One  of  the  big  problems  remaining  is  getting  the 
typing  done,  which  seems  to  be  a  small  thing  to  all  but  the  company 
commander,  the  first  sergeant,  and  the  company  clerk.  Typists  are  hard 
to  find  among  young  soldiers  today. 

G.  Redeployment 

Combat  Battalions  have  been  redeployed,  when  the  associated  tactical 
units  they  supported  were  redeployed.  LOG  construction  battalions  are 
scheduled  for  redeployment  generally  as  they  complete  their  LOG  work. 

The  following  is  a  list  of  non-dlvisional  engineer  units  that  have  been 
redeployed.  Inactivated  or  drav/n  down  over  the  period  of  this  report. 
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a.  Redeployed  or  Inactivated. 


UNIT 

STP 

DATE 

35th  Engr  ©n^Cbt) 

812 

15  Sep  70 

79th  Engr  Gp 

111 

14  Dec  70 

19th  Engr  Bn  (Cbt) 

812 

14  Dec  70 

588th  Engr  Bn  (Cbt) 

812 

15  Nov  70 

41st  Engr  Co  (PC) 

225 

14  Dec  70 

362d  Engr  Co  (LE) 

186 

15  Nov  70 

517th  Engr  Co  (LE) 

186 

15  Dec  70 

595th  Engr  Co  (LE) 

186 

15  Dec  70 

687th  Engr  Co  (LC) 

132 

15  Nov  70 

500th  Engl’  Co  (PB) 

126 

30  Apr  71 

572d  Engr  Co  (LE) 

186 

22  Mar  71 

547th  Engr  Co  (P4D) 

29 

26  Feb  71 

b  Units  drawn  down  to  less  tnan  5%. 

UNIT 

STR 

DATE 

HHC  937th  Engr  Gp 

95 

15  Apr  71 

46th  Engr  Bn  (Const) 

164 

15  Apr  71 

589th  Eigr  Bn  (Const) 

350 

15  Apr  71 

HHC  18ih  Engr  Bde 

166 

15  Apr  71 

HHC  20th  Engr  Bde 

166 

15  Apr  71 

93d  Engr  Bn  (Const) 

935 

31  Jul  71 

c.  Other  units  drawn  down. 


UNIT  No.  of  Spaces  Drawn  Down  DATE 


100th  Engr  Co  (FB) 

553d  Engr  Co  (FB) 

94th  Engr  Det  (Qry) 

227th  Engr  Det  (TOPO  LN) 
31st  Engr  Bn 
62d  Engr  Bn  (Const) 
ENGCOM  Dist 


1S8 

15  Apr  71 

67 

15  Apr  71 

115 

15  Apr  71 

8 

15  Apr  71 

153 

15  Apr  71 

50 

15  Apr  71 

76 

30  Apr  71 

io 
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d.  Units  Inactivated  to  support  force  structure  changes. 


UNIT 

17th  Engr  Det  (Fire  Truck) 
52d  Engr  Det  (Fire  Truck) 
527th  Engr  Det  (Fire  Truck) 
537th  Engr  Det  (Fire  Truck) 
111th  Engr  Co  (Abater  Supply) 
96th  Engr  Det  (Fire  Truck) 
59th  Engr  Det  (Fire  Truck) 
329th  Engr  Det  (Utility) 

570th  Engr  Det  (Utility) 


STR 

DATE 

12 

14  Dec  70 

6 

14  Dec  70 

6 

14  Dec  70 

6 

14  Dec  70 

95 

5  Oct  70 

6 

26  Nov  70 

6 

26  Nov  70 

28 

26  Nov  70 

28 

26  Nov  70 

The  redeployment  of  tactical  units  did  not  result  in  a  corresponding 
reduction  in  Engineer  operational  support  requirements.  Instead, 
Engineer  Command  v/as  frequently  faced  with  urgent  increased  requlre- 
rhents.  This  was  due  primarily  to  the  relocation  of  remaining  units  to 
more  centralized  locations.  This  v;as  especially  true  in  the  case  of 
aviation  units  requiring  construction  of  aircraft  revetments.  iVherever 
possible,  precast  concrete  revetments  were  utilized.  This  not  only 
reduced  the  troop  effort  required,  but  also  allowed  for  relocation  of 
the  revetments  with  future  unit  relocations.  As  the  command  shrinks  and 
consolidates  by  redeployment  within  country,  we  are  emphasizing 
relocatable,  prefabricated  construction  so  as  to  get  ready  for  further 
moves,  and  reduced  Engineer  support.  This  is  true  for  revetments, 
towers,  bunkers,  latrines,  etc. 


H.  Outlook 


The  major  effort  now  is  to  bring  US  work  to  an  orderly  conclusion 
and  to  leave  RVNAF  in  a  good  position  to  continue  the  job.  There  is  no 
doubt  that  RVNAF  engineers  can  acquit  themselves  well;  however, 
emphasis  must  be  applied  --  over  the  coming  months  --to  improving 
maintenance  and  repair  parts  supply  within  RVNAF. 
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Follow-on  Evaluation  of 
Commercial  Construction  Equipment 

LCC  rroj-ram,  Vietnam 
bACKGnOLND 

tn  "pril  1970,  the  UbrtkV  Engineer  presented  an  evaluation  (i)  of  com¬ 
mercial  construction  equipment  to  the  Chief  of  nesearch  and  Development, 
Department  of  tne  ^rmy  (2).  The  evaluation  was  a  field  appraisal  of  the 
applicability  01  commercial  construction  equipment  to  military  engineering. 
At  the  ti.ie  of  the  evaluation,  the  CG,  UbrtLCV,  recommended  that  the  eval¬ 
uation  period  be  CAtended  to  September  1970  to  provide  a  full  construction 
season  uj  on  whicn  tc  base  an  aiialysis .  CCnD  concurred  with  the  recorrtmend- 
ation  (3) . 

The  iiarch  1970  evaluation  discussed  reasons  for  procurement,  the  weatner, 
the  terrain,  and  concluded  that  the  HCa  procured  LtC  (hCA/LGC)  equipment 
increased  highway  laydown  by  5O/0,  can  oe  operated  by  troops  and 
Vietnamese  civilians,  and  is  effective. 

This  is  tne  follow-r.n  evaluation  of  the  (i.Ca/LCC)  conr.iercial  coristruction 
Equipment.  The  evaluation  is  based  on.  analytical  corrirnents  provined  by  the 
18th  and  20tn  Ent^ineer  brigades,  Enj^ineer  Groups  and  battalions  using  the 
equipment,  and  the  staff  of  the  bb  /irry  Engineer  Coirjiir.iid  Vietnam.  It  covers 
the  period  April  1970  thru  Decemoer  1970  -  a  perioa  encompassin^i  a  con¬ 
struction  season  and  part  of  a  wet  season.  This  evaluation  addresses  onlj 
items  of  equipment  and  aoes  not  attempt  so  evaluate  the  >,oncept  of  procuring 
construction  equipf..ent  funded  aj^ainst  a  project. 


(1)  iteferences  are  on  pa^e  IT. 
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F^CTOnS  EFFr-CTIuG  EVALUATION 

AS  in  the  i-iarch  1970  evaluation,  recognition  must  be  mau3  oi'  several  factors 
effecting  this  follow-on  evaluation. 

-  No  test  standards  were  estaolished.  This  evalu/iticn  is  '--sed  on  Ruhlpctive 
coinrrents  from  the  field  based  on  equi^-ment  |.e  rfcr.ience  and  staff  comments  based 
on  administrative/ logistics  as}.ects  e^ferienced  at  all  levels. 

-  The  TJJa  for  contract  rnainterance  was  not  approved  until  F^rch  1971.  Thus, 
special  tools  and  otner  essential  equipment  were  not  necessc^ril^'  on  nand 
during  the  period  of  evaluation.  In  addition,  it  was  not  until  late  1970 
tivit  major  assemblies  were  rebuixt  on  a  rautirfi  basis. 

-  MCA  equipment  is  usually  used  by  units  in  preference  to  TCE  equii^nient  because 
(1/  tnere  is  less  unit  maintenance  effort  requirea,  (2)  repair  parts  are 

more  readily  available  and  (j)  the  substantially  increased  production  rates. 

-  There  is  a  ni,jh  turnover  cf  contract  mintenance  jersonncl. 

-  Factory  re,.reseiAatives,  with  the  CACuition  of  Caterpillar  Tractor  Company, 
have  not  visited  nVN. 

-  qualified  operators  must  ue  trained  and  soon  lotate.  I'hc  young, 
incAperienced  engineer  soldier  reniains  as  the  predond. riant  operator. 

-  Equiprjent  abuses,  stemmii\j  frorr.  inexperienced  operators  and  manap;crs, 
continue  to  effect  the  0(  eration  of  all  types  of  equipment. 

-  Tno  equip. iiient  is  getting  oxd  in  terms  of  nours  of  o, eration. 

-  The  equipment  is  generally  dedicated  to  road  cor.stracticr.. 


4^^ 


EVaLU/.TIOW 


In  evdluatiiiy  the  KCA/LOC  ecniijment  i^evcral  esseiil/ial  elements  were  considered. 
Tnese  were  all  aimed  aiidressin^  tf>3  basic  (Question,  "Is  off-the-shelf 
ccmiaercial  construction  equij<rient  suitable  for  mixitary  enjine* rin^?"  i'here  is 
little  doust  that  the  industry  has  na.ac  i.reat  striues  in  the  fast  few  years. 

The  idea  has  oeen  to  ^.et  more  productivity  in  the  face  of  rising  costs. 

If  tnese  item.-i  are  suitable  for  military  eiii^ineerin^,  they  can  increase 
productivity  xn  the  face  of  decreasing  troop  levels. 

The  following,  questions  were  addressed : 

1.  How  was  the  equip'irent  used? 

2.  How  does  the  item  compare  to  TOE  items? 

3.  How  does  use  of  equitment  effort  productivity? 

h.  Does  use  of  equipment  result  in  a  Eavin^^s  ii»  Kianpowet  or  other  michines'; 

5.  .  Does  tne  ecjuipment  do  some  job  that  TuE  equipment  can  not  do? 

b.  \/hat  are  the  limitin^j  factors  (weijht,  durability,  nviinte nance)? 

7.  './hat  was  the  impact  of  training,  op>erators  aiid  meclianics  (soldier 
proof)? 

6.  What  are  advanta^es/disadvantages  over  TOE  cquijrent? 

7.  What  sfecial  cquifoent  was  reciuiruvi  in  coiinsction  with  item? 

10.  Wnat  effect  does  weather  have  on  item? 

Tabt  A-fcb  discuss  each  item  of  equip’n''r.t  exc..pt  the  concrete  bucket,  curb 
extru-'or,  not  oil  ne-iter  and  9.;CY  scoop  loader  a]l  of  which  are  low  density 
or  iafrequentDy  used  items.  Each  tab  discusses; 

Equi;  mcnt  effectiveness:  hr>w  item  was  ueed;  how  it  compares  with  ToE  item; 
productivity;  savings;  limiting  factors. 
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lL\i:act  on  Traininji:  Specialized  ti-iinLnij  oe^ond  rvli  and  orientation  CJT. 

(Note:  the  conr.ient  ’’i.'one"  suggests  only  that,  no  special  loraal  training  is 
anticij-iatsd;  in  all  cases  orientation  CJT  is  required). 

rtdd-on  iiquipiient:  IteriS  oi  equipment  ti,.,t  are  requirea  to  s.  i{.ort  or  service 
item  in  cue 5 ti on. 

lerfonnance:  over  all  subj  rctive  evaluation  considering  all  factors. 
Implementation  into  Toil:  sUogested  obi. 

htodlfications :  suggestions  for  modification  that  will  improve  suitauilit^ 
of  equipment  for  military  operations. 

acc'q  tance  criteria:  suggested  criteria  for  future  acceptance  of  specific 
item 


oliilioshY  CF  mVriLUaTiCIvo 

6CY  Scoop  Loaoer:  an  excellent  item  of  equi.ment  t.nat  triples  production 
rate  of  TOE  2^  CY  loader,  operates  in  rut,ged  terrain  without  impact  o.i 
training  and  maintenance.  A) 


rtnoCO  oOO  CF^'i  /«1K  A  good  item 

Int,ersol-i<and.  Has  two  limiting  factors; 
electrical  syston.  (TnE  b) 


of  equipment  cut  inferior  tc 

weak  cofigue  assomol^v  and  urq  rotected 


2500  Gallon  oituadneus  Pis uributoi-*:  A  good  item  of  equi;;;ient  that  douoles 
TOm  production  rates  v;itnout  adverse  i;r.j.act  on  training,  item  is  unaer-powered 
and  cannot  operate  in  rutjj,ed  terrain.  (T.aO  C) 

^'juO  Gallon  i.ater  Disuriuuv.r ;  Tne  Klein  5000  gallon  diouributor  is  an 
excellent  item  of  equipment  that  more  ti£.n  triples  TOE  production  rates 


SI 


Vvithou*^  i-dvertie  ijn^uct  on  trairang  and  ift  intenar.ce.  It  can  not>  0].erate  in 
r.jugh  terrain  because  it  is  toj.  neavy.  (Tad  U) 

Lhica.  o  l-iieu:ratic  hock  Drill;  an  excellent  item  of  equii'^ent  f-hat  has  no 
adverse  i.  j  act  on  srair.irit,  or  iraintenance  out  tn.it  offers  no  acv,-  .tatje  over 
TCE  rock  drill.  (T/w  z^) 

Concx’ote  uauc.n  riant:  /-n  ei^cellerlt  iue.n  triat  produce^  hign  quality  con¬ 
crete  at  a  rate  far  ey.ceedinj_,  Tue:,  lo^  i-d.y.er  vnth  no  adverse  ir;.{<.ct  on  training 
or  inainuenance,  nowever  it  is  not  mobile  as  is  the  loo  miAer.  ( Tmu  F) 

boil  Ltefoilizatioi.  tlanl:  an  e..cellent  item  trial  sif^nificantly  jncr<.ases 
stabilizea  oase  course  } reduction  wit.,  no  mai ntcriance  relaued  liiaitaiions. 

If  adojtcu,  ot.erator  training  v.lil  ue  required.  (lao 

hy.  ter  towed  Viorator;,-  Comractor:  A  good  item  that  will  au^^ment  coi.q action 
caj ability  out  tnal  nas  fre-^uent  mechanical  faults,  rl) 

Fay>:o  riascal  Vibralcr.y  noller.  an  ey.cellent  iten  that  tias  no  Tbn  courterqart. 
It  doubles  ^reduction  rates  for  oase  cour-e  production  ud  t.h  no  adverse  i  .jact 
on  training,  or  maintenance.  'I'nis  ite.u  was  universally  acce}.ted  o^  all  usin^: 
units  and  strori^^ly  recomnendea  for  incoiq  orati on  into  I'or,.  (Tnu  I) 

Self  frouolled  ntaoi lization  1  iant;  an  e.'.celler^^’  iter,  of  equipment  that  is 
sui-erior  to  ToS  hototiller  and  doubles  jroduction  rate;  w*th  no  adverse 
intact  on  training  or  :rainuenanc<='.  (Tr.u  J) 

Utility  Multi noe  Tractor,  an  excaalent  iter,  of  equipment  that  is  esqeciall;. 
well  suite...  to  base  construction  and  wet  weather  jobs.  It  is  mere  effective 
tiian  entrenchirg  machine  and  has  only  limited  i.e^act  on  trc-iiiir.(_, , 


if 


(Tmu  K) 


hybter  bef.m^nted  ^or.^s.clo 


:  iT-cuct.icn 

/*-5 'times  witn  no  adv-.-rse  imj-act  on  training;  and  i;iainte nance.  ?hin  ib  tn-- 
most  universally’  liked  item  of  ilCa/LuC  equii-sent  oecause  of  its  trec.e.,uous 
impact  on  production.  fne  most  liked  featui-c  is  t.Vit  it  ojerates  in  both 
directions.  (Tab  L) 

f.yster  Self  i-ro;eIled  o-i^  ton  boiler:  eAcellent  ite.".  of  equij.-.ent  tnct 

is  Euperi.r  to  fob  lO  ton  roller  and  ras  no  adverse  impact  on  trainii.fc,  or 
maintenance.  (Tan  H) 

Grauer  bio  per:  an  unsatisfactory  itej..  of  equij:;t,‘nt  that  is  too  hea  .y  for 
use.  (Tac  N) 

12  C  Y  Uum;  Tr'ack:  an  CAC^llent  iaen  of  equinr.ent  which  increases  ir-oduction 
i  tines  but  must  oe  confined  to  operation  on  ^cod  roids.  ihere  is  no  ariv-rse 
iiapact  on  trairdn^;  or  i.aintenance.  The  larger  20  GY  belly-damps  used  oy  il.  J\ 
and  the  Geabees  in  aVi^  would  have  seen  even  netuer  in  ira>st  .ocations. 

bOG  Gal  asphalt  Distributor:  a  fair  item  of  equi;.<Tieiit  t^'at  is  not  as  effectiv 
as  TOE  distrioutor.  vTao  r) 

Cone  Crusner;  iin  eACelleiit  item  of  equircucnt  whicn  saves  io/y  in  ::ari{ov;er 
witn  no  adverse  impact  on  training  or  mainte.-iance.  (T/m  -^ ) 

230  Tf.’l  Crus;  or:  «n  CAceilent  item  of  equipment  ’whicn  saves  iii  ■miqov.er , 
improves  efficiency,  ana  ."Vas  no  aoverse  i;..:;-.ct  on  trair.in,.;  cr  i:.ai ntcJianco . 

Gradall:  an  outstanding;  item  that  increases  Cc.  anility  ^nd  fiey.it.ilitp  of 
eart"movinf,  units  mary  fold  with  no  maintei.ance  protlems.  r,y.ter.sive 
operator  training  is  necessary  for  mavimum  j  erform-ance.  Tnis  item  was 

vers-tile  ite:.  of  ..t. e_j  ii;:t  nt,  e:  eciaj.jy  in  wet 


u  c  c  Iti  1.  ■ .  -  Cl  ^  ^  w  r.iO  ^  c* 

wedtner.  (.Tmu 


Tran^jt.  t^ood- iV-m  oi‘  etiui.  ont.  whicii  fahoulri  oe  u-ovicied  'rtioh  concre 

batch  f,lantb.  (Tac 


Cedar  .<a:.ids  asr  hall,  t  aver : 

ciiiu  ilo  duVci  \rriwc.v  c 


''.a  excellent  ite;n  tr.at  is  to  TC^ 


*  <  W«  1 


\  •*  f  n  4-  I 


i  \  i, 


I  b  ver 


Jersey  br.re  uer;  A:.  e^celleiiL  itei.i  tnat.  effectively  places  stab,  lized  case 
course  v;ith  no  is;;  act  on  urain^iii,  and  raii.leiiance .  (Trti;  V) 


hacine  riand  Tanper:  uiisatisfactory  item  of  equipment  oecause  it  is  too 

li{int  and  falls  apart.  This  item  i\as  caused  the  nost  controversy,  dome 
Delta  units  find  it  quite  effective  in  jot  hole  v/orx;  otr.ers  tnink  it  totally 
unsatisfactory  -  {.riraarily  due  to  maintenance.  (Tan  ».) 


Caterpillar  by  Tractor:  An  outstandine,  ite.Ti  e.r-j-loyed  in  quarry  operations 
wJiich  has  no  adverse  im)  .ct  on  trainin^^  and  nas  ai;  eAcellent  t.aii.Cer.ajiCe 
profile.  This  ite.m  is  considered  invaluacle  and  is  universally  acce;  Led  as 
superior  to  the  D?  in  quarry  work.  (Thu  X) 

cOG  Ai-'i  'Welder;  a  ejood  item  of  equipiuent  that  effectively  performs  its  Jou 
with  no  adverse  im  act  on  trainin^j  or  mainter.ance .  (Tab  Y) 

btoodie  VJeldinp;  Attacnment;  An  excellent  item  essential  for  efficient  main- 
tenance  of  lock  crusher  rolls  and  cunes  offerin^j  no  ir;ainterAnce  problems 
and  liiinlical  impact  on  training.  ^TAh 

notary  broon:  a  £,ood  item  that  offers  no  advantage  over  TOn  item.  (Tac  a/.) 

Drill  >>harpener;  a  fcoed  item  wnicn  wij.i  result  in  do^laT*  savings  vdth  no 
adverse  impact  on  training  or  i^ainterunce.  vTad  cu) 
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Qvi^iruvIiL  fcV/\LLi/^  i xCiC 
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The  coiftTiercial  coiistruction  equij.nifcnt  [rocureci  to  sujj.ort  the  LUC  {.ro'ram 
has  greatly  increabcd  the  conbtruction  capability  and  versatility  sji  the 


•  ▲  I io. ^  ^ i t w  -i ux A o X*  ccnc> waTla 01 1  cr* 


countered  througnuut  the  republic  of  Vietnam.  The  few  cases  of  ey.cessive 
equipment  failure  or  unsuitability  stem  from  lack  cf  special  tools, 
special  equijraent,  limiteu  need,  or  poor  manats ement.  In  summary,  cx3m;:iercial 
construction  equipment  can  be  used  effectively  in  irllitary  construction 
opei’ations. 


OiorirtiOit  TitnlwIbG 

The  careful  selection  of  operators  is  the  key  to  succecs.  Tne  actua] 
orientation  training  relies  heavily  on  contracted  technical  representa¬ 
tives  from  liuinton-  budlong.  Continuous  operation  or  ''uJ?"  usually  produces 
■satisfactory  oj  era  tors.  An  authorized  career  status  for  coirr.ercial  equipment 
operators  would  alleviate  the  constant  retr<^ining  process  and  reduce  per¬ 
sonnel  turbulence.  These  Career  specialise  would  receive  s|ecial  instruction, 
after  AIT,  similiar  to  training  provided  in  nViJ  by  wuinton-oudiong. 

rtEtalK  t  AnTo 

UCa/LCC  equipruent,  like  engineer  TCE  equipment,  is  low  density  comfax-ed 
to  equipment  in  the  whole  ^'stera.  For  this  basic  reason,  repair  part  aupply 
is  a  problem.  «s  with  all  isolated  units,  the  delivery  of  parts  to  remote 
construction  sit^s  adds  to  the  probleja.  The  contractor  initially  lacked  the 
personnel  to  adequately  mana^  repair  parts,  u'ith  the  exception  of  the  GKC 
strike  in  late  1970,  nowever,  repair  parts  for  coin;;iercial  equipment  present  a 
lesser  problem  tnan  parts  for  TOl  equipment.  They  are  gerierally  more  available 


y  a  3ei,arat.  cedicatoci  repair  parte  ^stee,  (Pi,r.re  1).  The  QIC  strike 
id  adt^reei,  efiect  t„o  avaiiatiUt,  ci  repair  parts.  I„  se.e  cases, 
d.d  the  Internatioral  Harvester  12  «  d^.p 

parts  „as  teeiulr,  i.ae^eate  a,d  the  icl.c„-o„  availaeilit,  1.. 
very  slow. 


SS 


Repair  Part  System 
MCA  /  LOC  Equipment 


Figure 


CGKTKACT 


Contract  naintenance  is  desirable  for.  support  of  commercial  construction' 
equipTient.  However,  the  system  \iied  so  date  involves  minor  internc.1 
deficiencies  vrfiich.are  bein^  corrected.  These  deficiencies  include  jack 
of  qualifieu  operators  and  mechanics,  high  turnover  rates  of  nfiintenince  per¬ 
sonnel,  poor  repair  parts  fidinagement,  and  abuse  of  equipment  and  tools. 

These  problems  are  identical  vdth  those  confronting  military  mainten^ince 
supervisors  and  can  oc  corrected  by  improving  the  terms  of  the  contract. 

In  June  1971  the  ^ynaxectron  Maintenance  Contract  we.s  renewed.  It  was 
improved  by: 

-  aading  seven  U‘>  repair  parts  personnel  and  8  Vietnamese. 

-  Adding  one  supply  lead  foreman. 

-  Centralizing  repair  parts  stockage  management. 

-  increasing  number  of  industrial  electricians  from  9  to  13. 

-  increase  of  pay  for  certain  critical  skills. 

-  increased  ceiling  on  the  number  of  local  hire  personnel. 

-  increased  night  differential. 

^'uture  contracts  should  have  soiae  type  of  incentive,  although  difficult  to 
administer,  the  incentive  would  pay  the  contractor  more  for  doing  less 
work.  That  is,  fewer  items  headlined  over  a  predetermined  period  of  time 
would  result  in  a  casn  reward  to  the  coiitractor. 

The  approval  of  tne  TDA  for  contract  personnel  in  i*:arch  1971  will  permit 
several  improvements.  Irior  to  March  oattalions  were  confronted  with. pro¬ 
viding  organic  equipment  to  the  coi. tractor,  separate  autr  ori zatltr  of 

special  tools,  diat^nostic  test  equipment,  and  j_,eneral  mechanic  tools  v.ill 
alleviate  tnis  burden,  quality  and  quantity  of  mechanics,  vd,iiLzation  of 


local  natioiifal  laoor,  and  a  system  of  re|.elr  parts  n-ana£;eaef.t  ill!  be 
specificil  in  xuture  contract  aureomeias  to  improve  contract  jralntenance. 

In  addition,  visits  by  raanufacturer  representatives  tp  construction  sites 
should  receive  more  emphasis  in  order  to  expose  specific  reintenance  problems. 

MANUALS 

Generally,  civilian  nenuais  are  oiuy  fair  puolication^ .  Tney  vary  greatly  in 
quality.  Tney  are  not  part  of  the  arniy  bupply  system.  If  lost,  outcated,  or 
destroyed  replacement  is  diiiicult.  If  CCxl  is  adopted  star/lard  Arry  TMs 
must  oe  written. 

xvn;  TI.'2 

IKA/LOC  decidU  re  r;te  continues  to  De  lower  than  critical  TCm  on  an  iten>for- 
item  basis.  Several  factors  contribute  to  this:  Operators  are  hand  picked 
and  oeuoer  trained,  repair  parts  supply  is  more  responsive,  and  when  the  cidtical 
MIA/LCC  iter,  becomes  cieadlined  it  receives  imtedia-e  ..nu  intensive  attention. 
Figure  2  shows  deadline  rates  for  all  KC«/I.CC  ite.ms  compared  to  critical  TOE 
items.  TAbS  A-cb  show  deadline  rates  for  specific  items  of  equiprent  for 
CY  J.V70. 

However,  viien  all  j-X)A/LCC  equipment  is  co.v.pared  to  all  iOE,  .iCa/LOC 
deadline  rate  is  slightly  higner.  Two  reasons  contribute  to  this: 

First,  t.hc  mavamum  utilization  of  .-.Ca/LOO  itc;riS  compared  to  all  i’OE  items. 

Tnat  is,  iL/0;i  of  tne  operatio.'ial  ICA/LCC  equipment  is  used  on  a  10  hour/ 
day  basis  whixe  considerably  operauicnal  Tuj,  equipment  is  utilizea  so 

d>tensivel.7.  Secciid,  MCs/LOC  equi.  .T.ent  is  p^ettirtg  old  out  is  not  bei  ng 
replaced.  P’i£,ure  j  provid';s  aata  on  proeure.ment 
an  average  cost  of  parts  per  mor.tn  per  item. 


COOL  cl’  each  item  and 
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SUMHARY  APPRAISAL 


Conmareial  constractlon  equlpaent  provides  kray  engineers  vith  greater 
versatility  and  significantly  Increased  capability  with  relatively  odn- 
or  problons.  Noteworthy  is  the  fact  that  these  problems  are  not  new  to 
construction  operations.  Ihese  problems  have  continually  plagued  both 
military  and  civilian  construction  engineers  and  Include  such  /andlar 
areas  as  unqualified  operators  and  mechanics,  turnover  rates  of  per* 
sonnel,  repair  parts  management  and  equipment  abuse. 

One  essential  element  to  be  considered  In  adopting  CCS  is  the  combination 
of  civilian  and  military  standard  equipment  :iecessary  to  permit  construc¬ 
tion  under  apy  circumstances.  Ibe  road  construction  mission  In  l^etnam 
Involving  the  LOG  program  for  which  the  MCA/ LOG  equipment  was  procured 
Is  unique:  however,  the  commercial  construction  equipment  concept  is 
adaptabxc  to  other  military  construction  support  situations  as  well. 

Though  some  contoat  support  missions  may  require  the  smaller,  more  ver¬ 
satile  military  standard  equipment,  there  are  numerous  situations  where 
a  combat  support  mission  could  be  accomplished  more  quickly  and  efficiently 
If  the  larger  commercial  construction  equipment  wore  available.  The 
adaptation  ol  commercial  equipment  to  provldp  support  for  a  heavy  construc¬ 
tion  mission  has  served  the  military  construction  system  well  because  it 
has  permitted  greater  flexibility  dth  minimum  administrative  vid  logistical 
problems,  A  feasible  method  of  future  emrloyrent  of  CCT?  is  the  organisation 
of  a  separate  company  consisting  rrinarily  of  commercial  construction 
equipment,  operators,  mechanics,  and  managers.  The  unit,  organised  similar 
to  the  present  Light  Equipment  Company,  could  be  attached  to  engineer 
battalions  to  provide  nece&sai-r  su^Dort  for  hea'.fy  construction  ndssions. 


Sf 


The  1  cent ralizii\^  of  equipment  ^.nd  expertise  would  sls.plify  :or  negate 
maqy  of  the  pz^sblems  previously  mentioned.  It  should  be  noted  that 
several  Items  are  .i  ix'^dia  tely  adaptable  to  existing  TOn  units  because 
of  the  unique  Jobs  for  which  they  are  employed. 

The  logistical  aspect  of  CCb  presents  no  problems  which  cannot  be  over¬ 
come.  Contract  maintenance  is  desirable  cut  requires  inprovei.i-nt  in 
specific  areas. 


\ 
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RECOl-J'SKDATIONS 


1,  That  follov/ing  CCE  be  incorporated  in  the  Anry  inventory: 

a,  IH  6cy  Leader  added  to  construction  support  conpany  (4)  and  TCE 
5-5fX)  rock  crusher  platoon. 

b»  Klein  5000  gal  water  distributor  added  to  earthmoving  platoon  of 
construction  battalions  (5)  and  light  equipirent  conpanios  (6), 

c«  Concrete  batch  plant  bo  added  as  a  TOE  5-500  series  cc^hcrete  pla¬ 
toon. 

d.  Cedar  Rapids  soil  stabilization  plant  added  as  a  TOE  5-500  series 
soil  stabilization  platoon. 

e.  Self-propelled  soils  stabilization  plant  replace  TOE  plant. 

f.  Utility  tractor  replace  TCE  entrenching  rachine  and  added  to 
vertical  platoon  of  construction  battalion. 

g.  f^rster  segmented  compactor  added  to  earthmoving  platoon  of  con¬ 
struction  battalion  and  light  eq\d.pment  conpany. 

h.  %ster  S-13  ton  roller  added  to  TOE  asphalt  platoons  or  sections. 
i«  12  Cl  dunp  truck  replace  5  ton  IiT  in  selected  dump  truck  conpanies. 
J«  Cedar  Rapids  asphalt  paver  replace  TOE  paver. 

k.  Caterpillar  D9  be  incorporated  into  TCE  of  construction  support 
companies  and  quarry  sections. 

l,  600  anp  welder  and  Stoodie  welding  attachment  be  incorporated 
.  with  TCE  225  TPH  crusher, 

2.  That  a  "comrercial  heavy  equipment”,  conpapy  be  developed  using  only  CCE. 

$ 

3,  That  civilian  manuals  be  translated  into  Ar.iy  Technical  Manuals. 

4.  That  a  CCS  operator  and  mechanic  career  field  be  developed. 


6/ 
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Loader,  Scoop  6CY,  Internatlonal-Hou^h 

1  •  Equlpnvent  Effectiveness :  The  6  cs  scoop  loader  is  used  In  quarry 
operations  to  load  blast  rock  and  ^ve  stock  piles.  The  >CA  scoop 
loader  performs  the  same  functions  as  the  2\  cj  scoop  loader  and  a  AO 
ton  shovel  fVont  at  the  quarry.  It  performs  3  times  as  much  as  the  2^ 
cy  loader  because  of  its  bigger  bucket  and  height  advantage.  It  out- 
maneuvers  the  crane.  The  machine  is  more  rugged  than  TOE  equipment, 
can  handle  rough  terrain,  and  has  fewer  maintenance  problems  than  the 
TC£  equipnent. 

2,  Impact  of  Training:  Nona;  operators  require  little  or  no  training. 

3.  Add-on  Equipment;  None. 

A.  Perfornance :  Excellent, 

5.  Incorporation  into  TOE:  It  is  recomiiended  that  6  cy  scoop  loader 
be  Issued  to  the  engineer  construction  support  company  and  rock  crusher 
platoon,  TC3E  5-500  series,  to  replace  the  2^  cj  machines. 

6.  Equipment  Modification;  Suggest  nechanical  fuel  puup  rather  than 
electric;  water  tends  to  short  the  electric  system  in  pump, 

7.  Acceptance  Criteria:  The  present  operating  standards  of  the  KCA 
6  cy  scoop  loader  are  acceptable. 


A- is 


WABCO  600  CFM  Air  Coirpressor 

1*  Equipment  Effectiveness:  The  compressor  is  essential  to  operate 
track  drills  in  quarry  operations.  It  is  effective  but  has  the  fol¬ 
lowing  limitations:  (a)  steering  and  tongue  assemblies  are  weak  and 
break  frequently,  and  (b)  the  electrical  system  is  not  well  protected. 
The  TOE  Ingersol  is  rated  superior  to  the  WABCO. 

2,  Impact  on  Training:  Nonej  operates  identically  to  TOE. 

3.  Add-on  Equipinent:  None. 

4*  Performance:  Good. 

5.  Incorporation  into  TOE:  WABCO  offers  no  tangible  advantage  over 
TOE  Ingersol. 

6.  Equipment  l^odifioation:  Protected  electrical  system  anc  heavier 
chassis. 

7.  Acceptance  Criteria:  Hist  be  improved  as  noted  above. 


£-is 


£.£«  Etrgrre^  Distributor j  Bituminous,  2500  Gal 

1.  Equipment  Effectiveness:  This  distributor  is  employed  for  priming 

•  • 

•  • 

base'rock  and  for  applying  tack  coats  for  ssj^alt  paving.  The  2^00  gal 
bituminous  distributor  perforins  the  work  of  two  TCE  800  gal  bituminous 
distributors.  The  MCA  distributor  is  easier  to  operate  because  it  does 

not  use  a  pony  pump  and  the  heat  up.  time  for  the  MCA  distributor  is 

> 

shorter  tlian  the  TOE  distributors.  With  the  MCA  distributor,  a  larger 
area  can  be  covered  in  one  trip  because  of  its  larger  capacity.  The 
machine  is  not  rugged  and  can  not  operate  in  adverse  terrain.  The  spray 
bars  are  easily  damaged. 

2.  Iiqiact  on  Training:  None;  operation  sa.me  as  TOE  800  gal  distributor^ 

3.  Add-on  Equipment:  None. 

4.  Performance:  Good. 

5.  Incorporation  into  TOE:  Recownend  that  2500  gal  bituminous  di¬ 
stributors  be  incorporated  into  the  asphalt  platoon  and  construction 
support  company  where  it  woxild  replace  the  800  gal  bituminous  distrib¬ 
utor. 

6.  Equipment  Modification:  The  prime  mover  is  underpowered  and  the 
clutch  is  too  small  to  handle  a  full  load.  These  two  short-comings 
have  caused  frequent  clutch  problem.s.  The  clutch  and  the  engine  of  the 
prime  mover  should  be  modified  to  eliminate  the  clutch  problem.  A  so¬ 
lution  to  transmission  and  power  train  problems  wovild  be  to  iriOunt  the 
distributor  on  a  10  ton  tractor  chassis,  whose  power  train,  engine  and 
transmission,  are  more  than  adequately  powerful. 


C-  ^7 


£.Pi.  Etnyre,  Distributor,  Bltunlnous,  2^00  Gal,  continued 

7.  Acceptance  Criteria:  The  machine  is  acceptable  as  is  but  modifi¬ 
cation  would  improve  operation  in  rugged  terrain. 


Klein  5000  Gal  Water  Distributor  . 


1 .  Equippiont  Eflectiveness:  The  5000  £al  water  distributor  is  used 
to  aj^ly  water  tp  earth  work  for  ojitiinuir.  coicpaction.  The  Klein  5000 
gal  distx'ibutor  is  superior  to  the  1000  gal  TOt  water  distributor  be¬ 
cause  of  its  larger  hauJ.ing  ccpacity.  This  characteristic  reduces. the 
iiian}xwer  requirements  and  the  travel  time  between  the  water  point  and 
the  work  area.  However,  the  Klein  is  top  heavy  and  overttirns  with  a 
full  load.  It  can  not  be  operated  in  rugged  terrain, 

2.  Inpact  on  Training:  None, 

3.  Add-on  Eqviipifsjnt :  Kust  be  moved  %dth  10  ton  tractor, 

4.  Performance:  Excellent. 

5.  Incorporation  into  TOE:  Recommend  that  one  water  distributer  be 
incorporated  into  the  earthmoving  platoon  of  each  line  conpany  in  an 
engineer  construction  battalion  and  light  equipment  conpany  to  replace 
the  1000  gal  water  distributors, 

6.  Ikjuipment  ^!odlfi cation:  The  body  springs  should  be  strengthened 
and  the^.fender  wells  modified  to  accomodate  military  standard  tires. 
Also,  the  present  coupling  nwchaniem  should  be  changed  to  a  king  pin 
configuration  to  allow  TOE  prime  movers  to  tow  the  water  distributor, 
and  the  spray  bar  mechanism  should  be  raised  somewhat  to  better  pro¬ 
tect  it  from  damage. 

7.  Acceptance  Criteria:  The  present  operating  standards  of  the  MCA 
water  distributors,  5000  gal ,  are  acceptable  providir^  the  body  springs, 
fender  wells, and  coupling  owchaniero  are  modified. 

P-  ^0 


Chicago  rneumatic  Rock  Drill 


1,  iCquipment  Effectiveness:  Used  in  quarry  operations  vdth  WABCO  600 
CFM  air  compressois ,  Iten  is  Just  as  effective  as  TOE  item. 

Inqsact  on  Training:  None, 

3.  Add-on  Equipment:  Must  be  poviered  by  600  CFM  air  conpressor, 

U,  Performance:  Excellent. 

5.  Organizational  Changes:  None, 

6.  Equipment  Modification:  None, 

7.  Acceptance  Criteria:  Item  acceptable  as  issued. 


Concrete  Batch  Plant 


1,  Kquipment  Effectiveness:  Pi*oduces  high  qualify  conert  ^e.  The  item 
of  eqy^pinent  against  which  the  concrete  batch  plant  must  be  evaluated 
is  the  much  smaller  TOE  16S  Mixer.  The  Batch  Plant  has  a  considerably 
higher  rate  of  production.  It  has  wide  spread  application  within  the 
Republic  of  Vietnam,  It  performs  well  under  RVN  conditions  but  is  rel¬ 
atively  imniDbile, 

2,  liBpact  on  Training:  None;  operators  receive,  minimum  of  training. 

3,  Add-on  Equipnent:  Services  the  transit  mix  truck. 

4,  Performance:  Excellent. 

5,  Incorporation  into  TOE:  RecotTmend  incorporation  in  a  TOE  5-500 
series  concrete  platoon  TOri  along  with  transit  mixer  trucks  for  haul, 

6,  Equiprjsnt  Modification:  The  VC  A  batch  plant  as  received  requires 
very  little  modification.  Modification  suggested  is  addition  of  vibra¬ 
tors  on  each  cement  hopper  for  easier  discharge, 

7,  Acceptance  Criteria:  Present  criteria  are  sufficient. 


f- 


Cedar  Rapids  Soil  Stabilization  Riant 

1,  Equipment  Effectiveness;  The  equipment  is  used  to  produce  asphalt 
stabilized  base  Course,  This  item  has  no  TOR  counterpart.  Its  prinary 
advantage  is  that  it  effectively  produces  high  quality  base  course 
material  at  a  fast  rate, 

2,  Impact  on  Training:  If  adopted,  a  program  of  instruction -^ill  be 
required  to  train  operators, 

3,  ^d-on  Equipment:  Requires  dunp  trucks  to  haul  output  and  spreaders 
to  place  product, 

A*  Performance:  Excellent, 

5.  Incorporation  into  TOE:  Issue  as  special  item  to  construction 
support  companies  as  TCE  5-500  series  ''package”, 

6.  Equipment  Modification:  RC  800  metering  valve  constantly  required 
adjusting  and  should  be  replaced  with  a  better  valve, 

7.  Acceptance  Criteria:  The  equipment  is  acceptable  as  issued. 


faster  Towed  Vibratory  Coinpactor  ‘ 


1.  Equipment  Effectiveness:  Used  in  earth  work  conpaction.  Item  is 
effective  but  ha's  limited  availability  due  to  frequent  mechanical  faults. 

2.  Impact  on  Training:  None. 

3.  Add-on  Equipment:  Reqiilres  prime  mover. 

4.  Performance:  Good. 

5.  Incorporation  into  TOE:  Add  to  TOE  on  as-required  basis. 

6.  Equipment  Modification:  Inprove  engine  and  vibratory  drive  mechanism. 
?•  Acceptance  Criteria:  Accept  only  if  modifications  are  made. 


Rajgo  Rascal  600  SP  Vibratory  Roller 


'1.  Equipment  Effectiveness:  Tho  Raygo  vibratory  roller  is  employed  to 

♦  • 

compact  base  couyse  for  roads,  ^be  perfornancevof  this  self-propelled 
piece  of  equipment  is  stqperior  to  the  TOE  10  ton  roller.  It  is  approx¬ 
imately  50%  faster  than  the  10  ton  roller  in  compactj.ng  base  rock..  How¬ 
ever «  the  Raygo  should  not  really  be  coopared  to  the  10  ton  roller  be- 

> 

cause  the  10  ton  roller  is  printarily  used  for  asphalt  laydown  while 
Raygo  is  used  for  base  course. 

2.  lopact  on  Training:  None, 

3*  Add-on  Equipment:  Requires  prime  mover  to  transport  to  work  site. 
4.  Performance:  Excellent. 

» 

5«  Incorporation  into  TOS:  Add  to  TCE  of  construction  battalions  and 
light  equipiaent  companies, 

6.  Equipoent  Modification:  None. 

7.  'Acceptance  Criteria:  The  present  operating  standards  of  the  Raygo 
Rascal  are  acceptable. 


SP  stabilization  Plant 


1.  Equipment  Effectivenees;  The  ILA  equipment  can  be  colored  to  the 
TCE  Rot.otiller  (F^),  It  is  larger  and  more  powerful,  raking  it  mucH 

V 

more  effective  for  in  place  stabd lizatidri  of  deep  lifts.  The  maximum 
lift  currently  possible  for  the  TOE  tiller  is  approximately  U”  'while 
KCA  can  work  in  6-7”  lifts.  The  working  speed  is  also  increased  with 
the  VCk  unit,  as  is  the  width  of  passes,  which  doubles  TOE  prd^uction  rates* 

2.  Impact  on  Training:  None. 

3.  Add-on  Equipment:  None. 

4*  Performance:  Excellent, 

5,  Incorporation  into  TOE:  Reconmend  that  this  scichine  replace  TOE 
stabilizers  and  be  incorporated  in  a  TOE  5-500  series  stabilization 
detachment  along  with  the  stabilization  plant, 

6,  Eqxilpment  Modification:.  RecoDKend  that  tires  be  standardized  to 
one  of  the  common  military  construction  tjres. 

7,  Acceptance  Criteria:  The  present  operating  standards  of  this  equip¬ 
ment  are  acceptable. 


■T-U 


utility  Tractor  Kultihoe 


1,  Eqiiipaent  Effectiveness:  The  MCA  utility  tractor  .■‘s  enployed  to 
excavate  headwalls,  small  trenches^  and  holes,  -and  to  a  United  extent, 
pot  hole  repair.  This  piece  of  eqvdpment  performs  the  work  of  D-handle 
shovels  and  the  entrenciiing  tachine  for  small  jobs.  It  is  superior  to 

both.  Although  not  as  fast  as  the  entrenching  machine,  it  can  vork  in 

> 

smaller  areas  and  get  better  results.  However,  use  of  the  scoop  loader 
bucket  was  unsatisfactory  in  Mekong  Delta  clays.  Pettibone  generally 
considered  superior  to  Ford. 

2,  Impact  on  Training:  Requires  extensive  OJT  and  especially  well 
coordinated  operators. 

3,  Add-on  Equipment:  None, 

4*  Performance:  Excellent. 

« 

5.  Incorporation  into  TOE:  Replace  entrenching  machine  on  a  one-for-one 
basis.  Add  one  construction  battalion  vertical  platoon. 

6.  Equipment  Modification:  None, 

7.  Acceptance  Criteria:  The  present  operating  standards  of  the  utility 

A 

tractor  are  acceptable. 


K-pf 


FEB 


Hyster  C450a  Se^nented  Compactor 

1.  hqiiipment  Effectiveness:  Used  for  earth  compaction.  The  Eesniented 
Compactor  is  superior  in  all  phases  of  compaction.  It  is  four  to  five 
time.*^  faster  than  the  sheepsfoot  roller  which  is  the  cuim-ent  authorized 
TCE  equipment.  The  heavy  weight  of  the  segmented  compactor  permits  it  to 
break  up  lar^e  size  brc-nular  rraterial  while  the  sheepsfoot  roller  is  more 
inclined  to  roll  over  tnit  type  of  r.terial.  tince  the  se^nent^d  compactor 
is  self-propelled,  the  prime  movers  normally  required  to  tow  the  sheepsfoot 
roller  are  released  for  other  uses.  Tne  capability  to  compact  the  work 
area  without  turninii  around  improves  the  quality  of  compaction  and  reduces 
the  compaction  tine  These  factors  save  ;-anpower  and  machines.  Tne  quality 
of  comp^action  is  also  higher  than  TOE  items. 

2.  Impact  on  Training: 

Add-on  Equipment:  dhould  nave  a  52^  ton  trailer  to  transport  to 
work  sites. 

A.  I-erformance:  Outstanding. 

5.  Incorporation  into  lOE:  .■iecorim.end  thut  one  segcjented  compactor  be 
incorpora  ted  into  the  eartnmoving  platoon  of  each  li  ne  compatiy  in  an 
engineer  construction  battalion  and  light  equipment  company. 

o.  Equipment  Modification:  Incorpqrate  24v  electrical  system  and  improve 
water  spray  pwap,  strengtnen  r.ydraulic  reservoir  and  add  tie  downs. 

7.  Acceptance  Criteria:  The  present  operating  standards  of  the  y£k  se^,- 
nented  cor»pactor  are  acce'  table  out  the  recommended  modifications  will 


improve  tne  item. 


Hjrster  C53OA  SP  8-13  Ton  Rcller 


1.  Equipi-nent  Effectiveness:  Used  for  breakdown  and  finloh  rolling  of 
aaphaltit.  concrete  pavem'int.  The  item  is  superior  to  both  10  ton  and 
13  wheel  pneunatic  rol]  er  for  ssphalt  work.  It  is  da.'able  and  easy  to 
pain tain 

2.  Impact  on  Training:  None. 

3.  Add-on  Equiprfint:  Kequires  prime  mover  to  transport  to  work  sites. 

4.  Performance:  Excellent. 

5.  Incorporation  into  TOE:  Incorporate  into  Ari^jr  system  as  TOE  item, 

6.  Ecjuipment  Modification:  Incorporate  24V  electrical  system,  improve 
spray  pump  and  add  tie  downs . 

7.  Acceptance  Criteria:  Present  eoiilpment  is  acceptable  but  recon-imended. 
Modificatio-  will  impji'ove  item. 


M-i7 


Grader  Sloper 


1.  ixjuipment  Effectiveness:  Item  is  an  attachii;.ent  for  road  graders 
that  perndtG  more  effective  sloping.  The  item  is  too  heavy  for  TOE 
graders  and  was  not  ut31i2ed, 

2.  N/A 

3.  N/A 

4.  Performance:  Poor. 

5.  Incorporation  into  TOE:  Wot  recommended, 

6.  Equipr.ient  Kodification :  None. 

7.  Acceptance  Criteria:  Not  acceptable. 


Dimp  Truck  12  Cl 


1,  Kquipnient  Effectiveness:  The  12  cy  durcp  truck  performr.  all  the  con¬ 
struction  tasks  of  the  5  ton  duirip  truck.  These  constmction  tasks  include 
haiilinc,  spreading  base  course  and  surface  rraterial,  hauling  other  r.ii.terial 
incident  to  construction  operations,  and  for  general  hauling  where  the  dis¬ 
tance  is  great,  TTie  performance  of  this  piece  of  }!GA  equipment  is  superior 
to  the  TOE  equipment  only  on  good,  hard  surfaced,  trafficable  roads.  Its 
advantage  js  increased  pay  load.  As  with  all  rubber  tired  vehicles.  Its 
performance  is  affected  by  adverse  weather  conditions  such  as  soft,  wet 
surfaces,  CMC  trucks  are  generally  preferred  to  International,  Maintenance 
problems  of  both,  however,  tend  to  be  less  than  5  ton  when  confined  to 
on-road  operation. 

2,  Performance:  Excellent, 

3,  Incorporation  into  TOE:  Reconr'end  that  the  dump  truck,  12  CY,  be 
substituted  on  a  ratio  of  one-for-one  for  TOE  5  ton  rear  dtuip  truck  in 
some  dump  truck  companies.  These  units  >»ould  support  construction  bat¬ 
talions  for  selected  missions  involving  long  hauls  over  good  roads, 

U,  Eouipment  ^bdifj cation:  Truck  should  be  modified  to  use  a  conmon 
size  military  standard  tire  (e.g.  900x20,  11C0x20), 

5.  Acceptance  Criteria:  The  present  operating  standards  of  the  KCA 
dump  truck,  12  CY,  are  acceptable. 


O-  f/ 


GOO  Gal  Asphalt  Distributor 


1.  bcuiprr.ent  Effectiveness:  Ecvti pr::ent  sprays  asphalt,  on  surfaces  in 
con  lection  vdth  paving  opi^rations  and  cui'facing  techniques  such  as  the 
double  bitundnous  surface  treatment.  The  item  is  effective  but  is  not 
as  effective  as  the  TOi  BOO  gal  distributor. 

2.  N/A 

3.  N/A 

4.  Perfonranco :  Fair, 

5.  Incorporation  into  TCP:  Not  reconrended. 

6.  Equipment  Modification:  None. 

7.  Acceptance  Criteria:  None, 


Cone  Crusher 


1.  hquipnient  i.ffectiveness:  The  cone  crusher  is  used  fo:  secondary 
crushing  of  rock.  The  item  coi’pares  to  TOii  equipn.ent  75  TPH  secon^ry 
roller  crusher.  It  requires  less  rnaintenance ,  rebuild  time  and  oper¬ 
ating  space  ,but  enjoys  a  higher  rate  of  production,  liinpower  savings  is 
about  50^>.  Its  unique  electric  powerplant  is  more  efficient  and  easier 
to  maintain  than  the  fuel  powered  engine. 

2.  Impact  on  Training:  None. 

3.  Add-on  Equipment:  Services  225  TPH  primary  crusher. 

4.  Performance:  Excellent, 

5.  Incorporation  into  TOE:  Augment  TOE  as  required, 

6.  ^.uipmnnt  ^bdification:  None, 

7.  Acceptance  Criteria:  Acceptable  as  is. 


Qfr 


KCA-LCC  Cone  Crnslner 


1970 


250  T?H  Rock  Crusher 


1,  Equipment  Effectiveness:  The  item  is  used  to  crush  r  ck  tc  various 
sizes  for  base  course  and  surface  (asphalt  aggre^-ate).  It  is  compared  to 
the  TOE  225  TPH  cruslier.  It  has  slightly’  higher  production  rates  but  v;ith 
50?^  less  manpov/er.  The  primary  advantage  is  that  it  uses  electric  motors 
as  a  power  source  rather  than  fuel  driven  engines.  Another  advantage  is  the 
vibratory  grizzley  wMch  eases  production  oy  scalping  over  burden.  An  ad¬ 
ditional  advantage  to  the  electric  powerplant  is  that  it  requires  less  main¬ 
tenance, 

2,  Impact  on  Training:  None, 

3*  Add-on  Equipment:  Serves  both  cone  crusher  and  roller  secondary 
crusher, 

4,  Performance:  Excellent. 

5,  Incorporation  into  TOE:  One-for-one  substitution  for  TOE  225  TPH 
Crusher, 

6,  Lcuipment  lodification:  None. 

7,  Acceptance  Criteria:  Acceptable  as  is. 


Gradall  -  Excavator,  Ife'^draulic 


1,  Equipment  Effectiveness:  The  Gradall  is  used  for  ditching,  shaping, 
sloping,  eirbankinent  excavation,  grubbing,  and  culvert  vork.  It  has  no 
TOE  counterpart.  It  ic  a  very  versatile  item  which  can  accoinplish  work 

I 

no  other  item  can  do.  It  has  increased  production  rates  on  certain  jobs 
immeastirably.  The  item  is  rugged  and  has  no  imintenance  problems. 

Impact  on  Tpainirg:  Special  skills  are  required.  All  using  units 
report  ext,cnsivo  operator  training  is  an  absolute  necessity. 

3.  Add-on  Equipment:  None, 

I 

4*  Performance:  Outstanding. 

5.  Incorporation  into  TCE:  One  per  earthmoving  platoon, 

6,  Equipment  Hodification:  Outriggers  will  improve  stability  and  in¬ 
crease  versatility, 

7«  Acceptance  Criteria:  Acceptable  as  is. 


s-fi 


Transit  rli.vei 


1.  iiquipment  i'ecti vtp.css :  Used  to  transport  cojiuj-ate  fitJin  batch  plant 
to  Kcx'k  site.  It  Ccji  oe  usea  to  rli.  co.ncrete  ii  nand  loaded  oul  is  very 
inefficient.  There  is  no  TbK  iteai  to  coa^aro  wit,i;  the  trc-ncit  nia.er. 

It  is  a  unique  itOiT;  reqiired  Tor  special  jobs,  i-iaintenance  iias  ueen  a 
prouleir*  due  rainly  to  repair  ^rts  avaiiaoj  lity .  V/ater  purrij'S  and  steor- 
in^i  units  are  rrain  ceficiencies.  The  equijr.ient  r.-ust  be  ofcj'ated  on  hard 
burfapc  roads. 

2.  Impact  on  'Training:  Kone. 

J.  add-on  equipment:  Concrete  natch  jlant  required  to  service  transit 
niiAer. 

4.  Terformance :  Good. 

Incorporation  into  Tdii:  {.r\ovide  v/itr.  concrete  batch  jLnt. 
b.  Kquif-nent  Kcdii'icatioris :  None  sui^^ested. 

7.  acce^tar.ce  Criteria:  accei table  as  is. 


Acpi’ialt  Fdver 


1 ,  Equipr.iwnt  Lffectiveneos :  Ihe  paver  is  used  to  lay  down  the 
asphaltic  concrete  surface  coui'se  <3n  I'oads.  The  Cedar  liapids  KCA/LOC 
pa\er  is  superior  to  TOL  Barber  Green  because  (l)  it  is  easier  to 
maintain,  (2)  5t  is  electric  driven,  (3)  it  is  easier  to  operate,  (4) 
more  rugged,  and  (5)  has  18  ft  width  capability  (corpared  to  12  ft 
TOE).  Both  nachines  produce  a  high  q\ial3ty  product  at  about  the  same 
rate, 

2,  Irpact  on  Training:  None. 

3,  Add-on  ^^quipnent:  Kust  be  serviced  by  dump  trucks, 

I 

U»  Perfornence :  Excellent, 

5.  Incorporation  into  TOE:  One-for-one  substitution  for  TOE, 

6.  Modifications:  None, 

7.  Acceptance  Criteria:  Acceptable  as  is. 


Jersey  Spreader 


ifi 

1.  Ecuipnent  Effectiveness;  The  Jersey  spreader  is  used  to  place 
stabilized  base  course.  It  has  no  TOE  counterpart.  It  effectively 
maintains  a  uniform  lift  and  mini  nazes  separation  of  agf^regate .  It 
has  caused  no  serious  naintenance  problems. 

2.  Impact  on  Training:  None, 

3.  Adc-on  Equipment:  Servlc*^d  by  dunp  tmeks  and  propelleo  by  dozer. 

4.  Fcrforirance :  Excellent. 

5.  Incorporation  into  TOE:  Augment  as  required. 

6.  Equipment  Modification:  Reinforce  wheels. 

7.  Acceptance  Criteria:  Acceptable  as  is. 


\ 
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Raciiw  Hand  Tamper 


1.  Equipment  Effectivc:jecs:  Used  to  hand' tamp  fill  in  pot  holes  and 
culvert  sites.  There  is  no  TOE  counterpart.  The  nachine  has  had  many 
maintenance  problems  due  to  its  light  weight  and  poor  construction. 

It  is  unsatisfactory  to  compact  asphalt  because  of  the  configuration  of 
the  conpactor  foot.  However,  when  operational,  it  works  extremely  weli. 
in  tight  places.  Its  light  weight,  hovfever,  requires  that  only  shallow 
lifts  be  v/orked. 

2.  Impact  on  Training:  None. 

3.  Add-on  -t^juipment :  None. 

Ut  Performince :  Unsatisfactory  (with  exception), 

5.  Equipment  ^bdification:  Strengthen  and  increase  weight. 

6,  Acceptance:  Mot  acceptable  due  to  extreme  :T£iintenance  problems. 


W-  /C7 


Caterpillar  D9  Tractor 


1»  Equipment  Effectiveness;  The  D9  is  used  in  quarry  work  to  strip 
overbtirdcn,  move  large  boulders  or  pieces  of  fractured  rock  and  stock 
pile  riater''.a3. ,  It  can  be  cotparod  to  TCE  D7  tractor.  The  D9  is  invalu¬ 
able  due  to  its  r  ^ged  construction,  heavier  weight  and  greater  power. 
It  doubles  production  rate  of  D7.  ^^intenance  problems  are  less  because 
it  is  not  overworked  (strained)  in  quarry  work  as  is  the  smaller  D7. 

2.  Irpact  on  Training:  Operators  require  some  special  training  due  to 
greater  power. 

3.  Add-on  Equipment;  None  (in  quarry  work). 

4.  Perf  oi-mance ;  Outstanding. 

'  5*  Incorporation  into  TOE:  One-for-one  substitution  for  TOE  tractor 
in  construction  support  company  and  quarry  sections, 

6.  Equipment  Nodi fi cation;  None, 

7.  Acceptance  Criteria:  Acceptable  as  is. 


o(X)  Amp  WeDders 


1.  ii-juipment  Lffectiv-ness:  Used  for  geiieral  welding  -  i  'iraar.M^  on 

rock  crusners.  This  ite;r.  is  superior  to  the  TCS  jOO  amp  wclaer.  *h:e  design 
is  good  and  tliere  are  no  unusual  jKiintera-iice  protlenis,  Tne  item  it  considsred- 
effecti  ve.  The  Lincoln  weldei  is  suporlcr  to  the  Hobart. 

2.  Impact  on  Traiiiing:  Lone. 
j.  Add-on  rkAiipment:  None. 

4*  rerforir»ance :  Good. 

5.  Incorporation  into  Tod:  One  per  223/250  IrH  rock  crusher, 
o.  i’-icdification;  Kono.- 

7.  Acceptance  Criteria:  Acceptaole  as  is. 


y-  /// 


Stocdie  Weldijig  Attachinont 


1.  icuj  piiient  Lffectivoness :  The  stocdie  is  used  on  hard  surfac  rock 
crusher  rolls  and  cones.  It  is  n#»cessary  for  efficient  rr^intenince .  It 
has  no  TOh  counterpart.  No  nWiinte nance  probleins  were  expected.  It  out¬ 
performs  ranual  welders  by  U  tines, 

2.  Impact  on  Training:  Operator  requires  special  training. 

3.  Add-on  Ecuiprcent:  600  Airp  welders  required. 

4.  Performance;  Excellent. 

5.  Incorporation  into  TOS:  One  pyar  rock  crusher, 

6.  Equip-'TTtent  l-bdifi cations :  None, 

7.  Acceptan'^e  Criteria:  Acceptable  as  is. 


Z-  //S 


Kotfiry  firoora 


1.  i:.^:uipient  I^fr^ctivenoss  ; 


Offers  no  advontnco  ovor  Tui  item. 


2.  NA 


3.  NA 

4.  f’erforrance :  Good, 

5.  N/i 

6.  N/i 

7.  Na 


^  A"  //J" 


ILC! 
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Drill  Sharpener 


1,  Iquipnent  Effectiveness;  Used  to  sharpen  pneuretic  rock  drill  bits, 

riajor  asset  is  dollar  savin£:sj  sharpener  can  sharpen  6-7  bits.  There  is 
no  TOE  counterpart,  ' 

V.  m 

2,  Impact  cn  Training;  Emphasis  is  required  to  get  men  to  use  device; 
it  is  easier  to  replace  the  bit, 

3,  Add-on  Equipment;  None, 

4,  Performance;  Good, 

5,  Incorporation  into  TOE;  One  per  rock  drill, 

6,  Modifications;  None, 

7,  Acceptance  Criteria;  Acceptable  as  is. 


Be- //7 


